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BROADWAY AND SEVENTH AVENUE CABLE ROAD. 

No other city of the same size is so unfavorably 
situated for the equable distribution of business places 
and residences as the city of New York. In this city, 
beginning at the lower part of Manhattan Island, the 
business element has grown northwardly, displacing 
the dwellings which have filled the upper portion of 
the island ; while Long Island, New Jersey and Staten 
Island have received the overflow. The lateral travel 
from the long narrow island to Brooklyn and the ad- 
joining cities of Long Island, to Jersey City and other 
places in New Jersey, is fairly well disposed of by the 





bridge and ferries, but the passenger traffic length wise 


of the island has presented a problem which has not 
been completely solved either by the existing surface 
roads, the elevated roads, or the regular railways en- 
tering the upper part of the city. 

It is but a few years since the old time omnibuses 
which coursed up and down Broadway were displaced 
by a horse railroad, which very speedily showed itself 
inadequate to fulfill the requirements. It was evident 
to residents, and even to visitors, that Broad way, being 
the principal thoroughfare, required better means of 
transportation than the horse cars. 

Among all the available systems applicable to Broad- 
way, the cable system was selected as being the best 








and most practicable, since it provides larger and bet- 
ter cars, a higher speed without noise or other nui- 
sances, and gives to the traveling public the space 
formerly occupied by the horses. Furthermore, it ren- 
ders the street more wholesome and cleanly. 

At the present time Broadway, from one end to the 
other, is a scene of great activity, asthe building of the 
duplex system of cable road is progressing with great 
rapidity, and, great as the inconvenience is, it is hoped 
and expected that the advantages secured will more 
than compensate. The road being built is 5°17 miles 
long, extending from the Battery to 50th Street. At 

(Continued on page 246.) 
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THE SHIPS WE WANT NOT THE KIND WE ARE 
GETTING. 

The statements made by Secretary Tracy respect- 
ing the future necessities of the navy and the an- 
nouncement that his forthcoming ‘report will recom- 
mend that no more unarmored cruisers like those of 
the white squadron be constructed have aroused 
much interest among naval officers. The Secretary is 
reported as saying : 

“We need three distinct classes of ships. First, 
battle ships such as the Massachusetts, Indiana, and 
Oregon will be when completed ; second, fleet commerce 
destroyers like the New York; and third, a large 
number of small thousand-ton vessels for police pur- 
poses. Our battle ships can fight anything afloat. 
There is nothing in the English, French, or Italian 
navies that they cannot fight. As a matter of fact, the 
number of vessels in any of the foregoing navies that 
could successfully oppose them are comparatively few. 
With a dozen such vessels added to our monitors for 
harbor defenses, we could in our own waters success- 
fally withstand an attack from Great Britain herself. 
The New York is an armored cruiser. She is now 
building at Cramps’ yard at Philadelphia at a cost to 
the government of $3,000,000. Her purpose is to de- 
stroy an enemy's commerce. Four such ships dis- 
tributed in various quarters would put an effectual 
stop to the depredation of as many fleets of ordinary 
cruisers, She will have, in many respects, a wider 
field of usefulness than any other ship yet designed for 
the navy.” 

Small cruisers for p-''ce purposes, the Secretary says, 
ean be quickly constructed. Their crews are small, 
tbey burn little fuel, and their cost, exclusive of arma- 
ment, is only a trifle in excess of $300,000 each. * For 
ordinary police purposes,” said Secretary Tracy, ** they 
will be quite as effective as any of the heavier cruisers. 
They carry eight 4-inch rifles and a small subsidiary 
battery of rapid-fire guns. Where difficulties arise 
with small countries like Hayti, San Salvador, and 
Nicaragua, which have no navy, such vessels fill 
every requirement, while the expense of waintaining 
them afloat is trifling as compared with that of the 
larger ships. At this time, too, we could use them in 
China.” 

If the recommendations in Secretary of the Navy 
Tracy's forthcoming report are carried out, we are 
likely to expend a largesum of money on what we 
don’t want and unnecessarily to postpone the building 
of the type of ship we shall be in most pressing need 
of when we need any. The great battleship of the 
Massachusetts type, in which he seems to repose so 
much confidence, would not, in all probability, have 


®| anything to battle with in case of war, unless the ene- 
5! my should commit the folly of taking to the high seas 


to meet her. The best thing the enemy could do would 
be to leave her alone, for she could do no harm, unless 
coming up with something as slow and cumbersome as 
herself, in which case she would be only doing the 
enemy a service to sink it. And what would such en- 
terprises avail if the enewy was plying bis ocean trade 
unmolested ? The purpose of deep-sea fighting here- 
tofore was to prevent interference with commerce. 
But the wost important commerce to-day is carried on 
in fast steawers, and in case of war would, in all prob- 
ability, be confined to this character of craft, which, it 
may be said, is being more powerfully engined year by 
year. What hope’w duld there be of intercepting it by 
such weighted-down and unwieldly warships as the 
coming Massachusetts, Indiana, and Oregon? As for 
depredations on an enemy's coast, the present supe- 
riority of the land gan over the marine target has ren- 
dered such impracticable. Thus the Secretary’s dec- 
laration that these ships “ can fight anything afloat,” 
even if true, is without important significance. 

Let us now consider the commerce destroyer New 
York, now building at Cramps’ yard, and of which the 
“Four such ships distributed in various 
quarters would put an effectual stop to the depredations 
of as many fleets of ordinary cruisers.” Perhaps they 
could. But how about the enemy’s fast merchant 
fleet; could they overhaul it? There are at least four 
merchant steamers at present in the Atlantic trade 
that, even with heavy cargoes, are good for 2144 knots, 


348} and which with lighter cargoes can undoubtedly do 
isi61| better than this. The guaranteed speed at sea of the 
wii} new Cunard steamers, contracts for which are re- 


ported as having been given, recently, to the Fairfield 
Co., is to be 22 knots per hour. Each boat 12,000 tons. 
Will the New York be up to this? We hope so, but the 


. lug) experience with our other new ships leaves room for 


serious doubt. 

As to the “large number of small thousand ton 
craft with small batteries to do pulice duty and cost 
$300,000 each,” which the Secretary would build, it is 
clear that they would be too weak to fight and tooslow 
torun away. It is evident that our most pressing 
need is a fleet of commerce destroyers, fast enough to 
overhaul the fleetest craft afloat. During the civil 
war three swift steamers, the Alabama, Georgia and 
Florida, were the means of driving our great merchant 
fleet from the seas. These ships could come up to 





anything we had afloat, and in order successfully to 
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play a similar role in a coming war, ships to do such 
work must have a like recommendation. The navy 
engineers, accounting for the lack of speed of those of 
our new ships that promised to be so swift, declare it 
impossible to get maximum speed out of engines unless 
they are constantly kept up to it, that is to say, con- 
stantly driven at full speed ; the stokering maintained 
at maximum efficiency, the engineers experienced in 
meeting obstacies and correcting defects. 

If this is the case, and no one can deny the reason- 
ableness of it, the answer is that the thing should be 
done. Ships of the commerce destroyer class should, 
like the swift passenger vessels, be kept driving away 
at full speed in time of peace, to be prepared to 
perform their proper service with precision if war 
should come. Those who read the orders as they come 
from the navy office are aware that ships are con- 
stantly being sent to call at foreign stations, and it is 
a fact that in all the regular squadrons, North Atlan- 
tic, South Atlantic, Pacific, European, and Asiatic, 
the regular order is cruising over an extended track. 
Thus a long cruising ground could readily be selected 
for such craft as commerce destroyers, when they were 
not ewployed for emergency calls to far-away stations, 
and instead of burning 75 or 100 tons of coal per work- 
ing day with two-thirds speed, they wight be allowed 
200 tons, or enough to drive them always at maximum 
speed. 

Fast craft we want if we want any, and if the only 
means of keeping them fast is by constant pushing, let 
them be pashed for all that is in them. 

ee tee 

ELECTRICAL TRANSMISSION OF 300 HORSE POWER. 

If it is true, as cabled, that 300 h. p. gathered from 
the river Neckar is being delivered at the Frankfort 
exposition, 108 miles distant, in the form of electrical 
energy and with a loss of only 25 per cent, it is an 
event of uncommon importance and is likely to 
awaken as much interest in other parts of the world as 
at the chief city on the Main. It is more likely that 
there is some exaggeration in this statement, and yet 
the presence of many expert electricians and the re- 
markable care and cunning with which the transwit- 
ting apparatus has been set up and operated leaves 
room for the hope that an important advance in the 
science of transmitting large parcels of power has been 
attained. Weare told that the power is obtained from 
a turbine placed in the channel of the Neckar at Lauf- 
fen, driving a rotation current dynamo which converts 
the energy into the form of a combination of alternat- 
ingeurrents. These currents are next transformed into 
acurrent of high pressure and small strength. It is 
transmitted through three thin bare copper wires of 
no more than four mm. diameter. These are strung 
along ordinary telegraph poles. The line passes 
through Heilbronn, Jagstfeld, Eberbach, Erbach, 
Babenhausen, Hanau. At the exposition this current 
feeds 1,200 incandescent lights, runs a powerful rota- 
tion current motor, a number of smaller motors, a 
centrifugal pump supplying a waterfall 10 meters high 
and much other power-consuming apparatus. 

Weare not told how the operators have overcome 
the influence of that potent disturbance, the Foucault 
currents, which, from the time of Marcel Deprezs 
experiments at the railway shops of the Chemin de 
Fer du Nord in Paris down to the present time, have 
rendered futile all attempts at the economical trans- 
missio. of large parcels of electricity over a long line. 
One hundred wiles is a long distance to transmit 300 
h. p. less 25 per cent, and if actually accomplished, it 
leaves a strong hope that both the load and distance 
may be gradually increased till finally the prophesy 
Sir William Thomson uttered at Niagara will have 
been fulfilled and vast quantities of power gathered at 
the great falls will be transmitted in the shape of elec- 
trical energy to operate mills and workshops and rail- 
ways hundreds of miles away. 


+>» 
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A NEW EDISON ELECTRO-MOTOR. 

Mr. Edison, if correctly reported, has constructed a 
novel electro-motor or made important improvements 
in the present type—he is not yet prepared to say 
which—and because of this discovery declares that 
electrical traction will drive out all other forms, at 
least for city passenger traffic. Moreover, he says that 
the Broadway and the Third Avenue car companies 
will soon have cause to regret their enormous expendi- 
tures for cable roads, for that his new system could be 
installed by simple and readily accomplished changes 
in the roadbed. This will prove as melancholy news 
to Broadway merchants as to the companies, for if true, 
the long-continued and, indeed, not yet expired term 
of inconvenience and confusion might have been 
avoided. 

Many who have watched the introduction and pro- 
gress of the overhead trolley system were long since 
convinced that it would not prove a permanent form 
oftraction. Too many parts of the apparatus are left 
exposed to the weather and other conditions un- 
favorable to reliable working, and though important 
improvements in economic apparatus are constantly 
being made, and running expenses have been declared 
by competent authority to be jess per car mile thap in 
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any other now in practical usage, it was easily seen 
that the peculiar adaptability of electricity for oper- 
ating motors was being utilized to only a small ex- 
tent. 

A self-contained motor without attendant wires and 
poles or charged rails or mains is the want of the day. 
Perhaps this is what the new Edison motor will prove 
to be. As it is declared to be easily applicable to 
Broadway and the Third Avenue it cannot need such 
accompaniments, for no one knows better than Edison 
how impractical such a system would be. As it would 
require but a slight and inexpensive change of the 
tracking, it evidently needs no pendent arms in a slot. 
Nor is it likely that so practical an inventor would re- 
sort to an exposed current transmitter with a metallic 
brash traversing it. Yet the fact that it will require 
a change in the tracking would seem to indicate that 
it is not to be operated by either a primary or second- 
ary battery. 

Whatever it may be, if it will ran with speed and 
certainty in all weather, demanding neither poles nor 
overhanging wires, nor requiring an exposed condue- 
tor in the permanent way, it is urgently wanted and 
cannot come too soon. 
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Seed Farms of the United States, 

According to Census Bulletin No. 111, the production 
of seeds as an industry has been for the first time made 
a subject of census investigation. This report is pre- 
pared by Mr. J. H. Hale, special agent, under the di- 
rection of Mr. Mortimer Whitehead, special agent in 
charge of horticulture. The material from which these 
statistics are compiled was obtained directly from the 
seed growers upon schedules prepared for that purpose 
and by personal visits of special agents to seed farms 
and dealers in all parts of the country. 

This investigation included only such farms as were 
devoted to seed growing as a business, and did not con- 
sider the large amount of field and garden seeds grown 
as side crops on thousands of farms, which would 
greatly swell the aggregate yield of seeds, but would 
not fairly estimate seed growing as a special industry. 
It will be noted that seed growing has been carried on 
asa business in this country for more than a century, 
but that only within the past thirty years has it as- 
sumed large proportions. More than one-half the total 
number of establishments reported were started be- 
tween 1870 and 1890. This report shows that there 
were in the United States in the census year 596 farms, 
with a total of 169,851 acres, devoted exclusively to 
seed growing, of which 96,56714 acres were reported as 
producing seeds. Of these, 12,905 acres were devoted 
to beans, 1,268 to cabbage, 919 to beets, 10,219 to cucum- 
bers, 71 to celery, 15,004 to sweet corn, 16,322 to field 
corn, 4,663 to squashes, 7,971 to peas, 5,149 to musk- 
melons, 662 to radishes, and 4,356 to tomatoes. The 
596 seed farms reported represent a total value of 
farms, implements, and buildings of $18,825,935.86, and 
employed in the census year 13,500 men and 1,541 
women. Two hundred and fifty-eight of these farms 
are in the North Atlantic divison, with an average of 
185 acres per farm. In the North Central division 
there are 157 seed farms with an average of 555 acres 
per farm. The seed farms in Iowa and Nebraska 
average 695 acres, several being nearly 3,000 acres in 
extent. 

Prior to 1850 all the seed farms of the country were 
in the few northeastern States of the Union, Connecti- 
cut and New York for more than half a century pro- 
ducing more seeds than all other States combined ; and 
while each has at present more seed farms than any 
other State, the general westward tendency of all that 
pertains to agriculture has stimulated seed growing on 
a very extensive scale in the central West and on the 
Pacific coast. There has of late been a feeling of de- 
pression among the growers generally, who, previous 
to 1883, made exceptionally fine profits out of the busi- 
ness, and were thus stimulated to establish more seed 
farms than could profitably find market for their pro- 
ducts during the past few years. The general feeling 
now is that prices must be advanced, or some method 
of production be discovered whereby a greater yield 
may be secured at less cust of labor. 
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A Dog Lives Twenty-seven Days without Food 
or Water. 

On the night of September 27, 1891, the janitor of 
Parker Hall, Manasquan, N. J., went into the ticket 
office to put away some old tickets, and was much 
startled at feeling something crawling about his feet. 
Upon investigation, it proved to be a dog, which was 
in an extremely emaciated condition, and barely able 
to crawl. 

The janitor alone has the keys of the place, and he 
is positive that the office nad not been unlocked since 
Septemberi. As he could get in by no other way, the 
dog must have been shut up for twenty-seven days 
without food or water. 

There were only some old tickets and acigar box or 
two in the office, and these were chewed into bits by 
the famishing animal. 

The janitor had been in the hall several times be- 
tween the above dates, but heard mo outcry, and was 
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greatly astonished when he found the office occupied. 
The dog was given a good drink of water and a loaf 
of bread, which latter was eagerly devoured, and at 
a subsequent date the dog was doing well, being ap- 
parently little the worse for his fast. oO. D. 
——_——~2+-0+-e—___ 

Can We Make It Rain? 

I am not going to maintain that we can never make 
itrain. But I do maintain two propositions. If we 
are going to make it rain, or produce any other result 
hitherto unattainable, we must employ adequate 
means. And if any proposed means or agency is already 
familiar to science, we may be able to decide before- 
band whether it is adequate. Let us grant that out of 
a thousand seemingly visionary projects one is really 
sound. Must we try the entire thousand to find the 
one? By no means. The chances are that nine hun- 
dred of them will involve no agency that is not already 
fully understood, and may, therefore, be set aside with- 
out even being tried. To this class belongs the pro- 
ject of producing rain by sound. As I write, the daily 
journals are announcing the brilliant success of experi- 
ments in this direction ; yet I unhesitatingly maintain 
that sound cannot make rain, and propose to adduce 
all necessary proof of my thesis. The nature of sound 
is fully understood, and so are the conditions under 
which the aqueous vapor in the atmosphere may be 
condensed. Let us see how the case stands. A room 
of average size, at ordinary temperature and under 





‘usual conditions, contains about a quart of water in 


the form of invisible vapor. The whole atmosphere is 
impregnated with vapor in about the same proportion 
We must, however, distinguish between this invisible 
vapor and the clouds or other visible masses to which 
the same term is often applied. Clouds are not formed 
of true vapor, but consist of impalpable particles of 
liquid water floating or suspended in the air. But we 
all know that clouds do not always fallas rain. In 
order that rain may fall, the impalpable particles of 
water which form the cloud must collect into sensible 
drops large enough to fall to the earth. 

Two steps are therefore necessary to the formation 
of rain ; the transparent aqueous vapor in the air must 
be condensed into clouds, and the material of the 
clouds must agglomerate into raindrops. No physical 
fact is better established than that, under the con- 
ditions which prevail in the atmosphere, the aqueous 
vapor of the air cannot be condensed into clouds ex- 
cept by cooling. It is true that in our laboratories it 
can be condensed by compression. But, for reasons 
which I need not explain, condensation by compression 
cannot take place in the air. The cooling which re- 
sults in the formation of clouds and rain way come in 
two ways. Rains which last for several hours or days 
are generally produced by the intermixture of currents 
of air of different temperatures. A current of cold air 
meeting a current of warm, moist air in its course 
may condense a considerable portion of the moisture 
into clouds and rain, and this condensation will go on 
as long as the currents continue to meet. In a hot 
spring day a mass of air which has been warmed By 
the sun, and moistened by evaporation near the sur- 
face of the earth, may rise up and cool by expansion 
near the freezing point. The resulting condensation 
of the moisture may then produce a shower or thunder 
squall. But the formation of clouds in a clear sky 
without motion of the air or change in the tempera- 
ture of the vapor is simply impossible. We know by 
abundant experiments that a mass of true aqueous 
vapor will never condense into clouds or drops so long 
as its temperature and the pressure of the air upon it 
remain unchanged. Now let us consider sound as an 
agent for changing the state of thingsin the air. It is 
one of the commonest and simplest agencies in the 
world, which we can experiment upon without diffi- 
culty. It is purely mechanical in its action. When a 
bomb explodes, a certain quantity of gas, vay five or 
six cubic yards, is suddenly produced. It pushes aside 
and compresses the surrounding air in all directions, 
and this motion and compression are transmitted from 
one portion of the air to another. The amount of 
motion diminishes as the square of the distance ; a 
simple calculation shows that at a quarter of a mile 
from the point of explosion it would not be one ten- 
thousandth of an inch. The condensation is only 
momentary ; it may last the hundredth or the thou- 
sandth of a second, according to the suddenness and 
violence of the explosion ; then elasticity restores the 
air to its original condition, and everything is just as 
it was before the explosion. A thousand detonations 
can produce no more effect upon the air, or upon the 
watery vapor in it, than a thousand rebounds of a 
small boy’s rubber ball would produce upon a stone 
wall. 

So far as the compression of the air could prodace 
even a momentary effect, it would be to prevent rather 
than to cause condensation of its vapor, because it is 
productive of heat, which produces evaporation, not 
condensation. The popular notion that sound may 
produce rain is founded principally upon the supposed 
fact that great battles have been followed by heavy 
rains. This notion, I believe, is not confirmed by sta- 





tistics ; but, whether it is or not, we can say with con- 
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fidence that it was not the sound of the cannon that 
produced the rain. That sound as 4 physical factor is 
quite insignificant would be evident were it not for our 
fallacious way of measuring it. The human ear is an 
instrument of wonderful delicacy, and when its tym- 
papum is agitated by a sound we cali it a “coneus- 
sion,” when, in fact, all that takes place is a sudden 
motion back and forth of a tenth, a hundredth, 
ora thousandth of an inch, accompanied by a alight 
momentary condensation. After these motionr are 
completed the air is exactly in the same condition as it 
was before. It is neither hotter nor colder; no cur- 
rent has been produced, no moisture added, It must, 
however, be added that the laws under which the im- 
palpable particles of water in clouds aggiomerate into 
drops of rain are not yet understood, and that opinions 
differ on this subject. Experiments to decide the 
question are needed,and it is to be hoped that the 
Weather Bureau will undertake them. For anything 
we know to the contrary, the agglomeration may be 
facilitated by smoke in the air. If it be really true 
that rains have been produced by great battles, we 
may say with confidence that they were produced by 
the smoke from the burning powder rising into the 
clouds and forming nuclei for the aggloimeration into 
drops, and not by the mere explosiou.—Prof. Simon 
Newcomb, in the North Am.zican Review for October. 
i _ —--® +@+ @ 

Horses, Mules, and Asses om Farms, 
Census Bulletin 103, prepared by Mr. Mortimer 
Whitehead, special agent of the Census Office, gives 
statistics of horses, mules, and asses ou iarme of three 
or more acres, but not including this kind of ste?*.on 











ranges, kept on holdings of less than three acres, or in 
cities and villages. 

The figures of the tables show that in the States and 
Territories there were on hand June 1, 1890, 14,976,017 
horses, 2,246,936 mules, and 49,109 asses; that in 1889 
there were foaled 1,814,404 horses, 157,105 mules, and 
7,957 asses; that there were sold in the same year 
1,309,557 horses, 329,995 mules, and 7,271 asses, and that 
there died from all causes 765,211 horses, mules, and 
asses during the same period. 

Taking the whole country into consideration, the 
mule is not keeping pace with the horse as a farm ani- 
mal; but the mule grows in favor and use in several of 
the Southern States faster than the horse. One rea- 
son for the change in the Eastern, Northern, Central, 
and Western States is probably the falling off in the 
profits of agriculture during the past decade, causing 
the farmer to economize in many ways. The price of 
horses has held up better than of most classes of farm 
stock during the past ten years. A team of mares can 
do the farm work and raise a pair of colte each year, 
so mares have taken the place of mules on tens of 
thousands of farms. 

Still the breeding of mules is a great industry, found 
largely in Missouri, Kentucky, Tennessee, and Texas, 
with a considerable development in Kansas, California, 
Illinois, Arkansas, Mississippi, Alabama, and North 
Carolina. Under the diversified system of agriculture 
rapidly spreading in the South the breeding of horses 
and wules is growing in favor, and cannot fail to add 
largely to the material wealth of that section. 

The hardy iittle burro has advantages over both horse 
and wule, and in some sections count up into the thou- 
sands, notably in New Mexico, California, and Colo- 
rado. Census figures show that on the ranges of New 
Mexico, in 1890, there were 13,674 of these useful crea- 
tures employed as pack animals for transportation. 
The breeders of “‘ jack stock” are mainly jocated in 
Tennessee, Kentucky, Illinois, Colorado, Missouri, 
Texas, Louisiana, and Alabama. 

The jack stock imported into this country comes 
mainly from Spain, France, Italy, and the islands of 
Malta and Majorca. The best animals sell as high as 
$2,000 and $3,000 each. In the Poiteau district of 
France, not larger than most of our counties, statistics 
show that in asingle year 50,000 mares were bred to 
jacks, and the yearly export of young wales amounted 
in value to between two and tbree wmiliions of dollars, 

Cheap Reservoirs. 

Mr. C. D. Durban says that the cheapest reservoir 
that a man can build on his land for retaining water 
for irrigation purposes is a tunnel run into a hill. An 
open reservoir in a cafon or other suitable place will 
lose one-third of its water during the summer from 
evaporation, while in a tunnel there is no loss A 
small spring wi supply a tunnel with sufficient water 
for many purposes. He has illustrated this in a prac- 
tical manner. On his own land at Mesilia Valley he 
ran a tunnel thirty-five feet long into a hill, in so 
doing tapping e spring; this tunnel he dammed up, 
leaving a space thirty-five feet long and the size of the 
tunnel, which is about five by six feet, to be filied with 
water. The water he carried to his house in pipes and 
we observed that it supplied his dwelling, another 
near by, his barn and drying house for raisins, as well 
as irrigated quite a space devoted to flowers for a gar- 
den. He says that the tunnel is the cheapest and best 
form, and that foreach dollar expended one can obtain 
a space equal to twenty-five cubic feet. 
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THE SUABIAN HARVEST FESTIVAL. 
The Suabian harvest festivals take place in America 
iuring the latter part of September, and are similar to 
those held by the Suabians in Germany. Suabia, or 
kingdom of Wurtemberg, lies in the southwest 


Scientific American. 





Germany. 
from the Berlin 


The “Faure” Patent in 

The following extract is taken 
Borsen Courier of September 11: 
some time past has aroused mach interest in the elec- 
trical world came up for decision before the Nullity 


the 

sugle of the German empire and is a-great agricultural | Department of the Imperial Patent Office. The Joint 
sountry About 100 years ago the king of Wurtemberg | Stock Accumulator Company, of Hagen, in West- 
wrdered a day in each year to be set aside for these | phalia, is the holder of a license in respect of the pa- 
estivals, and the 26th of September was chosen. Vege-| tent granted in 1581 to Camille Faure for the produc- 
tables and fruite from all parts of the country are| tion of accumulators. The extraordipary success at- 


orought in and made into colamns and arches, the dif- 
ferent designs and colors made of the vegetables and 
fruits giving them a beautiful appearance. They also 
have numerous gawes, such as the hare haunt, climbing 
the pole, sack races, etc. 

The Suabians in this country have formed themselves 
into mutaal benefit societies, and also hold these festi- 
vals in the various parks in the large cities. Our 
aketches illustrate the Suabian harvest monuments as 
erected in Caledonia Park, Jersey City, N. J., in Sep- 


tember last. The vege 





tained by this industry, both in this country and 
abroad, led last year to the conversion of the original 
company into a large joint stock undertaking, in 
which, among others, the Allegemeine Elektricitats | 
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‘ot Berlin, previous to the announcement of Faure’s 


patent, was shown by the counsel for the defendants, 


A ease which for engineer and patent attorney Pieper, of Berlin, to be 


in each separate instance inaccurate. In like manner, 
the alternative plea advanced by the plaintiffs, to the 
effect that the only point which could be held to be 
protected by the patent was a layer supplied by means 
of a brash in connection with partition walls, was 
shown to be quite unsupported ; it was, on the con- 
trary, proved that neither the specification nor the 
claims of the patent contained anything which was not 
capable of practical realization, proof being advanced 
in support of this view to the effect that over twenty 
millions worth of accumulators constructed on Faure’s 


Gesellschaft and the firm of Siemens & Halske be-| system are at this moment employed for purposes of 


came interested to a very considerable extent. 


On the | lighting and transport, and attention being drawn 


other hand, this very success led, especially in Ger-| to the fact that the only motive which could be sug: 
many, to attempts at evasion of the rights patented | gested for the desire of the petitioners to annul the 
by Faure, and the Accumulator Company found them-| patent wust be to their wish toshare in the advantages 


selves obliged to defend actions both in the civil and | secured by it. 


the circumstance that they 
follow Faure’s above men- 
tioned specification by ap- 


Indeed, 





monuments erected 
30 to 40 
about 8 
runs 


table 
were from 
height. A 
in 


feet in 
pole, 
inches diameter, 
from the ground to the top, 
and around this is built 4 
sircular shaft. The base 
of the monument is about 
14 feet square, and is made 
into four steps, tapering 
up to the top, where a box, 
a made of 


heavy material is fastened. 


square, 


[The pole running through 





plying the layer for the 
collection of electricity on 
the electrodes, proves con- 
clusively that Faure had 
given clear and precise in- 
structions for the produc- 
tion of accumulators, The 
fact that the form of the 
conductor employed for 
the reception of the active 
layer used to store the elec- 
tricity was a new one did 
not in any way justify the 











the cireular shaft projects 
town below the base about 
10 feet. An 8 hole 
running through the top 
and bottom of the box, 
through the base to the 
ground, through which the 
pole runs, keeps the shaft 


inch 


ih position. The shaft is2 
feet in diameter at the top 
and 4 feet in diameter at 
the bottom, and the entire 
column is made of wood. 
The desigas are first laid 
ont with chalk, and, be- 
ginning at the top, the 
vegetables are nailed on, 








CLIM@ING THE POLE. 














covering up the woodwork 
from view, and giving the 
appearance of a solid vege- 
table column. Six, eight, 
ten penny nails are 
need to of 


three kegs, and twenty-five 


and 


the number 


barrels of vegetables and 
fruite will barely cover one 
of these monuments, mel 
pumpkins, and the 


me, 


airger vegetables being 


steps or 


The 


placed about the 
base of the column 
designs and are 
beautiful to look at. The 
nailhog 


colores 
time consumed in 
on the vegetables is about 
three days 

Shese festivals last three 

r four days, there being 
each day numerous gaines, 
such as climbing the pole, 
the sack 
races, hant : = 
There in 


schoolmaster, 
and a hare 


is an old story 









= 
_ - “sos 
= 


= 


MONUMENT. 





“VEGE FABLE pe 







petitioners in the previous 
application of such a layer 
of active material to plates 
other than those first of 
all employed by Faure in 
the case of such active lay- 
ers. The Iinperial Patent 
Office admitted the force 
of these arguments by 
granting the demand of 
defendant’s counsel that 
the appeal lodged by the 
petitioners should be dis- 
allowed, thereby declaring 
the validity of Faure’s 1881 
patent to be unconditional. 
———0—o—""" 
Stopping Horses by 
Electricity. 

A successful trial of 
stopping a runaway team 
was witnessed by a large 
crowd on Michigan Ave- 
nue, Chicago, recently. 
The experiment was un- 
dertaken by Mr. Halson, 
of the Halson Electric 
Harness and Supply Com- 
pany, of Chicago. After 
placing a set of his patent 
harness on a span of high- 
spirited horses, he hitched 
them to a new top buggy 
and connected the lines to 
wires running from under 
the seat. He then took a 
seat in the buggy and gave 
the horses two slashing 
cuts with the whip. They 
immediately started down 
the street with every ap- 
pearance of a genuine run- 
away. Suddenly both ani- 








connection with the hare 
rons as fol 
Swab went 


which 
A simple 
into the woods one day, 
animal, 


hunt, 
lowe : 
out and, being very much 
frightened by a strange he ran back and told 
a great story to his six companions about the animal 
he had seen. He described it as being something ter- 
rible, and greatly frightened them all. They finally 
decided to go out and see what it was, each one urging 
the other to go first. One of the namber happened to 
have a big pair of boots on, and the others induced 
him to go first, providing him with a big spear. The 
animal, when found and killed, proved to be only a 
hare, 

These monuments cost between $400 and $500 each. 
Aiter the festival is over the column is put up at auc- 
tion to the hightest bidder, buat the nails spoil most of 
the fruit, and the receipts from such a eale are usually 
only from $8 to $10. 

LL Al 

To remove rast stains from nickel plate, grease the 
rust stains with ofl,and after a few days rub thor- 
oughly with a eloth moistened withammonia. If any 
spots still remain, remove them with dilate hydro- 
chloric acid aud polish with tripoli. 


THE SUABIAN HARVEST FESTIVAL—MONUMENT OF VEGETABLES. 


criminal courts against the firms of the Berlin Accumu- 
lator Company, Correns & Co., De Khotinsky, Geln- 
hausen, and Gottfried Hagen, of Cologne on Rhine. 
These firms in turn combined together with a view to 
obtaining the right to employ Faure’s patent without 
charge, and instituted a suit for the nullification of 
the rights secured by Faure’s patent. This suit came 
on for decision before the Imperial Patent Office. All 
motions made by the petitioners for annulment, in 
order to obtain a postponement of the case, the insti- 
tution of experiments, hearing of witnesses both in 
this country and abroad, were disallowed by the Im- 
perial Patent Office, it being decided that sufficient 
material was already before the court on which to give 
a decision, The assertion advanced by counsel for the 
petitioner, Dr. Haberlain, patent attorney of Berlin, 
namely, that accumulators similar to those patented 
by Faure were already perfectly familiar to experts in 
consequence of published writings of Plante, Kirch- 
hoff, De la Rive and Brush, and from a combination of 
publications of the published writings of Prof. Stock- 





hardt and Dr. List, and the experiments of Dr. Aron, 





mals reared in the air, 
danced frantically for a 
moment, throwing their 
heads viciously, and came to a dead standstill. 

Mr. Halson then jumped out and described the man- 
ner in which the horses were stopped. By means of a 
small battery and coil in the carriage, a system of wir- 
ing through the harness, and the pressure of a conve- 
niently located button, a mild shock is given the horses 
from the bit. The strange sensation induces them to 
back away from a seeming attack in front, and thereby 
causes them to immediately stop. The shock is not of 
sufficient strength to injure the animal in the ieast, 
but it is enough to check any horse.— Electricity. 

New Cunard Steamers, 

Referring to the progress of Clyde shipbuilders, The 
Engineer, London, states that the most important of 
recent orders is that reported to have been booked by 
the Fairfield Company, Govan, for the construction of 
two new steamers for the Cunard Company, to run be- 
tween New York and Liverpool. It is stated these 
boats are to be of 12,000 tons capacity, speed at sea to 
be guaranteed at 22 knots per hour. Such vessels, on 
a spurt, could probably make 24 knots, 
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A SIMPLE AND EFFICIENT GRAVITY HOIST. 
The apparatus shown in the illustration is especially 
adapted for use in sinking deep wells and shafts, and 
may be employed in elevating and disposing of material 
taken from mines, and for many similar uses. It has 
been patented by Mr. William J. C. Doyle (box 874), 
Aspen, Col. The drums or windlasses of the appara- 
tus are carried by two shafts geared together at their 
inner ends, each shaft carrying two drums, one of 





DOYLE’S GRAVITY HOISTING APPARATUS, 


which is larger than the other. On the smaller drums 
are wound the hoisting ropes, which pass over pulleys 
on a shaft in a suitably constructed frame, and are 
connected with the buckets traveling in the well or 
shaft, the arrangement being such that when one 
bucket descends the other one rises, and vice versa. 
On the larger drums are wound cables connected with 
cars traveling in opposite directions on inclined tracks, 
the cables and the hoisting ropes being so arranged, 
relatively to each other, that when an empty car is at 
the upper end of the incline a filled bucket will also be 
at the top of the shaft, in position to be conveniently 
emptied into the car, the downward travel of each 
filled car along the inclined road exerting a pull on 
one of the ropes on the large drums to cause a filled 
bucket to be raised, while at the same time an empty 
ear is drawn up and an empty bucket let down. A 
brake band is provided for each shaft, operated by a 
lever conveniently arranged, and, that the two shafts 
may be readily disconnected, for lengthening or short- 
ening the cables or other purposes, their inner bearings 
are fitted to slide, and are each connected by a link 
with a lever pivoted on the frame, by means of which 
the bearings may be moved to disengage the gear 
wheels. The construction is very simple, and the 
hoisting work is all the time under the control of the 
operator. 
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AN INEXPENSIVE PORTABLE FENCE, 


The fence shown in the accompanying illustration 
is designed to be staunch, durable, and of inexpensive 
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HARRIS’ PORTABLE FENCE. 
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construction, and capable of being quickly and easily 
set up on even or uneven ground. It has been patented 
by Mr. Charles E. Harris, of Brandon, Manitoba, Can- 
ada. The post from which the fence sections are sup- 
ported is secured to a block or plate attached to a bed- 
beam, beveled under at each end, and having end 
apertures in which a hook may be inserted for conveni- 
ence in moving the beam over the ground. The block 
or plate on the bed-beam has near each end a series of 
slots and central apertures, each adapted to receive a 
tongue on the lower end of a post of a rail section. The 
body section and the bed-beam section of the post are 
connected by braces, and the top of the post has three | 
or more triangularly arranged recesses, and is covered | 
by a metal plate with apertures corresponding to ones 
recesses, there being arranged upon the plate an angu- 
lar cap mounted to swing horizontally. The fence sec- | 
tions may be made in any approved manner, but the 
end posts of each section have recesses in their upper 








\unwound from a 





ends, and their lower ends are provided with integral 
or attached tongues. In erecting a fence, the tongue 
on the lower end of a section post is placed in one of 
the slots of the plate on the bed-beam nearest the main 
post, and the upper end of the post is connected with 
the top of the main post by a staple, the cap being first 
swung to one side, and when the staples have been 
forced down into place the cap is carried over them, 
preventing their withdrawal. If the ground is slant- 
ing or uneven, the end post of the 
section may be placed in one of the 
other slots of the bed-plate, and where 
another fence intersects the first one 
at an angle the end post of the di- 
verging fence will be placed in one of 
the other apertures. It will be seen 
that a section of this fence can be 
easily removed to make an opening to 
an inclosure, while the whole fence 
can be quickly taken down and set up 
" Again. 
—_—--0#ee 
Concrete Buildings, 

The members of the Technical So- 
- ciety of the Pacific Coast lately went 
to Palo Alto on the invitation of E. L. 
Ransome, who has nearly completed 
two large concrete buildings for the 
Leland Stanford, Jr., University. One 
of these is the girls’ dormitory. The 
larger one is the museum building, 
and is the finest piece of building con- 
crete work yet done in this vicinity. 
The structure is absolutely fireproof, 
and intended also to be earthquake-proof. It is 
built on the system patented by Mr. Ransome, so 
as to be a homogeneous structure as to walls and par- 
titions, there being no joints. Twisted iron rods are 
used for additional strength where necessary. The ce- 
ment is mixed in the Ransome patent mixer and ele- 
vated to points where used. A large force of men has 
been at work on this building for some time and it is 
now almost complete. Even the interior arches and 
ceilings are of concrete. 

The stairways are made of concrete, and these will 
be covered with marble steps. The hallways will be 
finished in marble over the concrete. There is no wood 
anywhere in the building, the window frames, etc., 
being of metal. The exterior is furnished with a 
smooth coat of cement to resemble brownstone. The 
heavy columns of the entrances are, like the main 
structure, of concrete, and the statuary to surmount 
the building is moulded of the same material. 

There are two concrete buildings now and others are 
to follow. They were built by contract by Messrs. 
Ransome & Cushing in an exceedingly short space of 
time. Stone buildings of equal dimensions would 
have taken three or four times longer to construct. 
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A PORTABLE HOIST FOR HEAVY ARTICLES. 

A hoisting machine designed to travel on rails, for 
conveniently lifting heavy articles to and from cars, 
ships, warehouses, yards, etc., is shown in the accom- 
panying illustration, and has been patented by Mr. 
Ed. Burns, Superintendent of the Berlin and Montello 
Granite Co., works at Montello, Wis. The machine is 
employed in handling all sizes of stone to and from the 
stone cutters, and is said to have proved its superiority 
to any kind of traveler hoist or previous means em- 
ployed in this kind of work. Centrally ona platform 
car is a plate on which turns the base of the hoist, the 
base having a downwardly extendiug pivot passing 
through the plate and having a nut at its lower end 
abutting against the under side of the platform. On 
the base are lugs in which is pivoted the lower end of 
the boom, as shown also in one of the small views, the 
boom having, just in 
advance of its piv- 
otal point, a short 
foot or bracket in 
which are journaled 
rollers adapted to 
travel on 4 circular 
track. The hoisting 
chain, passing over 
the pulley on the 
outer end of the 
boom, is wound or 


hoisting drum of any 
approved construc- 
tion on the base of 
the hoist. On the 
under side of the 
platform, near each 
end, are guideways 





adapted to support 
a beam, which way 
be drawn out to rest 
on blocks, the beam 
being extended to 
that side of the car 
on which the boom 
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projects, to prevent the car from upsetting or leaving 
the rails, when a heavy article is being lifted. One of 
the small figures represents a specia! device to hold the 
car to the rails. It consists of an arm fastened by a key 
to the car timbers, the lower end of the arm being 
formed into a hook to engage one side of the head of 
the rail, the other side being engaged by a hook piv- 
oted to the arm and locked in place by a wedge. The 
boom and hoisting drum can, with this improvement, 
be readily turned in any direction, carrying the load 
with ease and perfect security, while the construction 
is simple and durable. 
A BINDER FOR PAPERS, MAGAZINES, ETC, 

This binder, which has been patented by Messrs. 
James Fitzpatrick and John Ring, is designed to pro 
vide a convenient means for removably securing 
papers, pamphlets, etc., within permanent covers, the 
device being of very simple and durable construction. 
The cover has a flexible back, centrally in which an 
auxiliary back is secured by means of rivets, the aux- 
iliary back comprising two rigid side board sections 
and an intermediate section, united by any approved 
form of hinge. When the sides are of pasteboard 
or similar material, covered with canvas, the fabric 
may be continued from one side to the other, thus 
forming a flexible intermediate portion. In each side 
of the auxiliary cover, at the ends, isa series of eve- 
leted openings, through which cords are run longi- 








FITZPATRICK AND RING'S BINDER. 
tudinally across the inner face of each ‘side, the cords 
being simply looped upon the under face of the sides 
of the cover at both ends. Wire may be used instead 
of an ordinary cord if preferred, and attached to each 
strand or cord, at top and bottom, is a two-leaved tab, 
a sleeve uniting the leaves, whereby the tabs may be 
slid up and down on the cords, to accommodate 
pamphlets or papers of different lengths. The leaves 
of the tabs are covered on their outer faces with muci 
lage or other adhesive, and the paper or pamphlet to 


be introduced into the binder is opened in the center 
and passed half way under one of the cords, when the 
tabs are cemented to the central leaves, the paper 





BURNS’ PORTABLE HOISTING 


being thereby re-enforced at the top and bottom edges, 
while the inserted publication is held in the position 
in whieh it is placed. 

Further particulars with reference to this improve 
ment may be obtained of Mr John Cassidy, Nos, 221 
to 225 Fulton Street, New York City. 





— ‘ 
To make a good sticky fly paper, mix by heat 34¢ 
ounces raw linseed oil, 1 pound resin, and add 34% 


ounces molasses. Apply to paper while warm. 
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DR. J. W. CLOWES IMPROVEMENTS IN DENTISTRY. 

Our present engravings illustrate a notable improve- 
ment in the art of dentistry. of which Dr. J. W. Clowes, 
of 687 Fifth Avenue, New York City, is the author. 

The object of the invention is to provide a simple 
and effective means by which missing teeth may be 
artificially restored, and broken, loose, and dilapidated 
natural teeth may be preserved from decay and helped 
to become mutually supporting to each other. 

The invention consists in fillings inserted in cavities 
in approximate fuces of contiguous teeth, said fillings 
resting directiy upon the gums, and being formed of a 
single body of material connecting the teeth so that 
they mutually support each other. It also consists in 
fillings of plastic material inserted in cavities in ap- 
proximate faces of the teeth and extending between 
and across the teeth and down upon and closely con- 
tacting with the guma. 

The plastic material which the author has so far 
found to be best adapted for the purpose of his inven- 
tion is the ordinary dental amalgam ; but he does not 
limit himself to this material, as any other suitable 
plastic material may be used which sufficiently hardens 
and solidifies after it is put in place. 

Our engravings are taken from a recent case that oc- 
curred in Dr. Clowes’ practice. Fig. 1 shows the con- 
dition of the patient's upper teeth prior to treatment. 
It will be noticed several of the most important teeth 


the usual manner, and the plastic filling is inserted, so 
as to close the cavities and conform to the contour of 
the natural teeth, and the material of the filling is, as 
before'deseribed, moulded firmly upon the gum between 
the teeth and is made to close the spaces between the 
teeth and form a body of the filling material which ex- 
tends continuously through the teeth and along and 
upon the gum between the teeth, thus locking the 
teeth firmly together. For the further strengthening 
of the teeth and to further assist in locking them 
together, a hooked bar, similar to that already de- 
scribed, is inserted in the outer teeth of the series, and 
the filling is pressed upon and around the bar as in 
the other case, which thus becomes inclosed within the 
filling and adds strength thereto, as before described. 

In the case of absent front teeth, grooves are made 
in the backs of the adjacent natural teeth, and a bar 
is inserted therein, extending from tooth to tooth. 
Artificial teeth, grooved at the back, are fitted to the 
bar, and the grooves are closed with the plastic filling, 
which thus incloses the bar and locks both the natural 
and the artificial teeth together in the firmest man- 
ner. This is illustrated in Fig. 3, which is an inverted 


interior view of the patient’s mouth, after the entire 
work has been completed, the dark, shaded portions 
representing the improved fillings. Fig. 4 illustrates 
the external appearance of the patient's teeth after 
treatment by the Clowes method. The contrast be- 








are gone, and the task Dr. Clowes sets for himself, in 
such cases, is to restore to 
the gume the missing den- 
tures, the use of, plates 
avoided. 

Cavities in the contigu- 
ous teeth, shown at the left 
Fig. 2 excavated 
and prepared for receiving 


in are 
fillings in the usual way 
under¢uts and 
auchorages to insurea firm 
hold of the filling in the 
teeth, and the plastic ma- 
terial, such as amalgam, is 
inserted in the teeth, so as 
to fill the cavities and the 
space between the teeth, 
which amalgam is also 
moulded apon the surface 
of the gum between the 


with 


teeth, so as to press firmly 
thereon between the teeth, 
and the plastic material of 
the filling is shaped to con 
form to the natural con 
toudr of the teeth, but with- 
out actual division of the 
filling material between 
the teeth, the filling when 


completed appearing as 
shown in dotted lines at ean . 
the left of Fig. 2. When SABA Fig. 3. 
the material of the filling Fig. 4 
solidifies and hardens, the 
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teeth will be rigidly con- 
nected and locked togeth- 
er, #0 that they cannot spread apart, and the filling 
will be in close contact with the gums and will com- 
pletely close the space between the teeth, so that 
food cannot enter between the teeth or between the 
filling andthe gum. By this method of locking the 
teeth together, if before treatment one of the teeth 
should be loose, as is frequently the case, it becomes 
locked to the sound tooth and is held firmly in its 
proper place 

When the natural teeth are absent between two 
decayed teeth, having cavities in adjacent places, as 
shown at the right in Fig. 2, the said cavities are pre- 
pared for receiving plastic fillings in the usual way and 
the fillings are inserted, and the body of plastic ma- 
terial of which the fillings are formed is extended in 
one body across the space between the two teeth and 
moulded and firmly pressed apon the face of the gum, 
connecting the teeth, ae shown in Fig. 2, and forming 
a rigid body of material, which, in addition to this use 
as a support and connection for the teeth, may be used 
for the purpose of wastication, and this material may 
be mouided or carved in imitation of natural teeth, as 
shown by the dotted lines in Fig. 2. This body of ma- 
terial is firmly locked to the teeth, and forms, not a 
bridge, but a causeway between the said teeth. 

In forming the fillings care is taken to mould them 
firmiy upon the gums, so as to form a perfect eontact 
therewith. The gum is thas made partly to support 
and to carry the prolongations of the fillings of the 
teeth, while the close contact of the teeth with the gum 
and the natarally elastic or expansive quality of the 
gum operate to exclude and expel particles of food or 
deleterious matter from between the gums and the 
plastic fillings that are kept ia contact with the gums. 

Ia the example of three adjoining decayed teeth, 
which it is desired to fill and lock firwly together, the 
cavities are excavated in the form of grooves extend- 


tween Fig. 1, which shows the original condition of the 





patient’s dentures, and Fig. 4, showing the completed 
work, is very striking. 

In discovering the peculiar use and application of 
amalgam, as herein set forth, a grand stride has been 
made in dental science. That any foreign substance 
could be pressed and immovably fixed without irrita- 
tion upon so delicate a tissue as the human gum has 
heretofore been considered impossible and unworthy of 
professional consideration ; but thorough and long- 
continued tests have proved the practice to be highly 
beneficial and preservative, We may add that Dr. 
Clowes is one of our ablest and most experienced den- 
tal practitioners, and that further information respect- 
ing the subject we have presented may be obtained 
from him. 
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The Edible Passion Flower. 
(Passiflora edulis). 
Considering the merits of this excellent fruit, the 
ease with which it ean be grown, its ornamental pro- 
perties in leaf, flower, and fruit, its adaptability for 
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planting in almost any aspect—in sun or shade—and 
its freedom from insect pests, it is astonishing that it 
is not much more extensively cultivated for the sake of 
its fruit, which makes a valuable addition to a dessert. 
We have been for years growing it here for this pur- 
pose, and have it planted on the back walls of the | 
vineries, which, in most instances, unfortunately, 
are left unfurnished with anything either orna- 
mental or useful—bare, glaring, whitewashed walls. 
When planted in moderately light and not over-| 
rich, well-drained soil, with the roots confined 
within reasonable limits to check over-luxuriance of 
growth, we find that this passion flower thrives and 
crops well, even in such unfavorable positions: but 
our demand far exceeding the supply from these, we 
have devoted, in addition, a house (an old pine stove) 





ing through the teeth and the cavities are prepared in 


entirely to several plants, and full well do they repay) 
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us for such accommodation, by bearing enormous 
crops of fine, luscious fruit, These specimens are 
trained vine-like up the rafters, and the bearing shoots 
allowed freedom to festoon and hang down—a grand 
picture in green and purple. We find a kind of long 
spur-pruning answer well for them. Fertilizing the 
blooms is also necessary to secure a crop, and we shade 
lightly when in bloom (if planted in a sunny aspect), 
to prevent the reproductive organs from burning and 
drying up before fructification takes place. Moderate 
heat is suitable, and water rather sparingly until a full 
set is insured, when, if the soil is well drained, ample 
supplies of both liquid manure and clear water alter- 
nately must be given them unstintingly to swell up 
heavy crops. Theonly insect pest that we find at all 
troublesome is thrip, famigating being the antidote. 
To summarize the mode of culture: 1. Plant in light, 
well drained soil. 2. Grow on in moderate heat. 3. 
Confine the roots within reasonable limits. 4. Fertilize 
the blooms foracrop. By so doing, success is a cer- 
tainty I believe. I may add that several American 
gentlemen who visited here last spring and others 
have commenced experimenting in cultivation of the 
edible passion flower out of doors in the Southern 
States and elsewhere, with a view of growing it for 
export, ete.—J. Roberts, The Gardeners’ Magazine. 


Recent Tests of Nickel Steel Armor Piates. 
Experiments made on October 12 at the Annapolis 
proving ground have again 
confirmed the superiority 
of nickel steel over ordi- 
nary steel for armor plates. 
The tests were made to de- 
termine the value of nickel 
steel for a protective deck. 
The targets were made of 
two superposed 144 inch 
plates, placed almost hori- 
zontally, presenting angle 
of only 2° to the line of fire. 
A 6 inch rifle was used, 
with a 1001b. armor-pierc- 
ing projectile. 

When fired at the target 
of ordinary steel, the tar- 
get was perforated, 
and the projectile, which 
was broken, passed 
through both plates and 
through two feet of wood 
and eight feet of earth 
composing the backing. 
The velocity of the projec- 
tile was 1,780 feet per 
second. When fired at 
the nickel steel target, the 
velocity of projectile was 
1,873 feet, but it glanced 
off .ae target without rup- 
turing either plate, but 
was itself smashed to 
pieces. Its effect on the 
target was a small crack 5 
inches long in ove plate 
and an indentation between 3 inches and 5 inches deep. 

The demonstration of the superiority of nickel steel 
over ordinary steel for armor plate suggests that it 
may have other valuable uses in the arts. A wide 
field for metallurgical research is here afforded. In 
this connection it seems strange that the world has 
waited so long for the discovery of the qualities of 
nickel steel to be made. For more than twenty years 
the open hearth steel process has been in successful 
use, producing the purest known varieties of carbon 
steel, and during all this time it would have been an 
easy matter to make experiments on alloying this steel 
with other elements, and to determine the physical 
qualities of these alloys ; yet it has been only within a 
year or so that such experiments have been seriously 
attempted. During these twenty years, millions of 
money have been spent in Europe in the manufacture 
of compound armor plate, viz., wrought iron with a 
steel face, all of which has now to be abandoned in 
view of the superiority of nickel steel, while the much 
simpler method of making a steel plate with a simple 
alloy has remained undiscovered. The time is ripe for 
further researches into the qualities of other alloys of 
steel. There are unlimited possibilities of the dis- 
covery of valuable qualities in numerous alloys yet un- 
tried ; and it should be a matter neither of great diffi- 
culty nor of great expense for any open hearth steel 
works to make the experiments which may result in 
such discoveries.—Hng. and Min. Jour. 

A Stoker’s Explanation of the Steam Engine. 

* This ‘ere furnace, gen’lmen, heats that ’ere water, 
and that ere water is in this ’ere biler ; and that there 
pistern rod is moved up and down by the steam from 
this ‘ere biler ; and them ’ere pisterns acts upon them 
rods, which turns the axles of the paddles, and the 
paddles their selves in consequence.”—From Pickwick 
Abroad, by @. W. M. Reynolds. 
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Alleged Power of Mental Impressions, 
To the Editor of the Scientific American: 

Being aconstant reader of your journal, I wish to 
state that youritemin issue of August 15, * Power 
of Mental Impressions,” is totally wrong. The patient 
noted was anesthetized by rapid inhalation. Lama 
dentist, and hundreds of times I have drawn teeth ab- 
solutely without pain, sometimes by putting the in- 
haler to the mouth and sometimes simply directing the 
patient to breathe rapidly for one minute while the 
tooth is extracted. 

More frequently I saturate a small bit of cotton or 
paper with a drop of cologne and direct the patient to 
breathe as rapidly as possible, when extraction is en- 
tirely without pain. Also applied to opening and ex- 
tracting nerves in teeth for immediate filling. 

The period of insensibility is usually very short, but 
many times a kind of spasmodic breathing is kept up 
for several minutes, requiring a command to cease 
breathing and wake up. Ira G. LEEK. 

San Francisco, Cal. 

[We are obliged to our correspondent for calling at- 
tention to the above. It reminds us that in the Scr- 
ENTIFIC AMERICAN SUPPLEMENT, No. 275, is an inter- 
esting and valuable paper on “ Rapid Breathing as a 
Pain Obtender,” by Dr. W. G. A. Bonwill, in which the 
history of operation by the method is fully explained. 
The subject deserves the careful consideration of 
medical men.—ED ] 











Proposed Metric System, 

We have never been enthusiasts over the French 
metric system, says the 7'ravelers’ Record. Its original 
unit is as purely arbitrary as the foot itself; and all 
its secondary units are so violently out of gear with 
everything existent that the enormous labor and loss 
of the change can hardly be made good by any service. 
It is possible to pay too high a price even for a deci- 
mal system with interchangeable parts. But asystem 
is proposed (and detailed in the Chemical News) by a 
Danish engineer named Hanssen, which is so wonder- 
fully simple and easy that we hope to see it speedily 
adopted through all the world except those committed 
by pride or interest to the French scheme; it has 
almost all the merits of the other system and almost 
none of its immense drawbacks. Nobody seems before 
to have noticed the very close approach to inter- 
changeability between our principal units of weights 
and measures. Mr. Hanssen proposes to increase the 
inch and foot to 1°000403 times their present length, or 
about yyy, less than 5}, of an inch to the foot, which 
for ordinary purposes is no change at all; and the 
ounce, pound, and imperial gallon will need no change. 
A eubic foot contains 436,971°78 grains of distilled 
water; the new cubic foot would contain 437,500 
grains, or just 1,000 ounces avoirdupois. Sixteen cubic 
feet would equal exactly imperial 100 gallons, or one 
hektogallon, which will weigh just 1,000 pounds. The 
foot will be divided, like the meter, into decifoot, 
centifoot, millifoot ; there will be hektogallon, deka- 
gallon, gallon, decigallon, centigallon, milligallon ; and 
so on with others. Of course governments must first 
agree on the basis ; but it could quickly be made what 
the French metric system never will become—a really 
popular utility, displacing the old standards. 

Ninety Miles an Hour by Rail, 

Recently we gave accounts of three very remarkable 
runs. The Philadelphia & Reading run was made 
with one of the class ‘‘D” 33 engines with four 681¢ 
inch driving wheels, the total train load being about 
169 tons. The fastest time made was 9044 miles per 
hour for about one mile, on a level immediately fol- 
lowing a descending grade of 37 feet per mile. The fast 
ran on the New York Central, with a Schenectady en- 
gine, was more difficult, owing to the long time and 
distance from start to final stop. In that run 4364 
miles was made in an actual running time of 425 win- 
utes and 14 seconds, giving an average speed, exclud- 
ing stops, of 61°56 miles per hour. 

The waximum speed between stations on the Central 
run isunknown. It is said that the fastest mile was 
made in 47 seconds, or at the rate of 76°6 miles per 
hour. It is to be regretted that in such cases as this, 
and the fast run on the Reading, a speed recorder was 
not used on the engine or one of the cars. An analysis 
of a diagram made by a recorder on these runs would 
have permitted an extremely satisfactory investigation 
to be made of the detail of the velocities and rates of 
acceleration and retardation. Such a diagram taken 
in connection with the profile of the road would solve 
one or two perplexing questions which inevitably 
arise when reports are made of fast runs. However, 
this much is certain : A speed of 90 wiles an hour has 
been attained, and the possibility of it is proved be- 
yond question. This will settle once for all the argu- 
ment of those who have heretofore held that speeds 
above 70 miles an hour were not only impracticable, 
but impossible, in spite of the fact that trains ran 
short distances at cver 70 miles an hour every day in 
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the year. While there are conditions which would pre- | 
vent the common adoption of a 90-:ile an hour speed, 
yet it is possible to so improve the permanent way and 
the coupled locomotive as to make such a speed per- 
fectly feasible. 

It will be noted that this fast time was made with 
locomotives having parallel rods, and as this is essen- 
tially a feature of American locomotives, it would ap- 
pear that our engines are well adapted for high speeds, 
and we shall not be compelled to resort in the future 
to single pairs of drivers with the necessary loss of trac- 
tion. Our locomotives stand to-day as the most pow- 
erful in the world, as the most economical under equal 
conditions, and last, but not least, capable of making 
the highest maximum and average speed. These two 
instances of high velocities were not with light train 
loads ; the loads were not equal to our heavy passen- 
ger traffic loads, but compared to English and foreign 
train loads for high speed they are certainly not to be 
termed “light loads.” The New York Central train 
weighed about 230 tons; the Reading train weighed 
about 169 tons. 

During the past two years we have reviewed at dif- 
ferent times some of the necessary changes that must 
be made in locomotives to adapt them for extremely 
high speed. Of all of these changes the most import- 
aut ones are in the counterbalances and reciprocating 
parts, the steam ports and valve travel, and the ar- 
rangement of the exhaust. Radical changes are prob- 
ably unnecessary, but decided modifications must be 
made to adapt the average locomotive for fast runs. 

It is well understood what will have to be done with 
the reciprocating parts, and a great improvement is 
noticeable in the most recent designs. The pistons are 
now made of less than one-half their former weight, 
and of cast steel or wrought iron. The reduction in 
the crosshead is not as great, but a further reduction 
isat hand. The main rods, which largely affect the 
counterbalancing, have been reduced one-half in sev- 
eral instances. The parallel rods, which do not affect 
the accuracy of the connterbalancing, and hence pro- 
duce no detrimental effect on the track when counter- 
balanced, have been supposed to be one of the limita- 
tions of speed, but the rapid introduction of solid ends 
and *‘I” sections, as well as the use of an extremely 
fine grade of steel having a high tensile strength and 
great ductility, have so improved the strength, and at 
the same time decreased the strain by reason of a de- 
crease in weight, that the limit of safety in increasing 
speed, as determined by side rods, has been raised con- 
siderably. If 60 miles an hour was a safe speed with 
the parallel rods of five years ago, then 90 miles an 
hour is a safe speed with the most improved form and 
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kind of rod. The reciprocating parts of our best en- |” 


gines to-day, when perfectly balanced, have less detri- 
mental effect upon the roadbed than the best single- 
driver engines. Hence, so far as counterbalancing is 


concerned, we may consider that the best locomotive | : 


designs in this country are such as to remove the limit 


of speed to a point above the highest practicable speed |‘ 


with permanent way as it is. 

The other two necessary changes in design to adapt 
the present locomotives to high speed have not received 
the attention they should have. It is only now that 
we can say that any efforts which promise success have 
been made to determine what is the proper form of an 
exhaust pipe and smokestack to give the least back 
pressure in the cylinders. The Master Mechanics’ As- 
sociation committee reported this year a few reneral 
facts which will assist in a solution of the problem ; 
but we expect the most conclusive results from the ex- 
perimental work being carried on by two railroad com- 
panies with old engines jacked up in the shop, on 
which a large variety of exhaust apparatus will be 
tried. Within another year one will probably know 
how to construct a locomotive blast apparatus so as to 
give approximately the least back pressure to the cyl- 
inders, 

It is the mean effective pressure on the piston at high 
speeds that must be increased before we can hope to 
haul heavy trains at a higher rate of speed than is now 
common. This average pressure on the pistons is to 
be increased by decreasing the back pressure, as just 
shown, and further by so increasing the opening of the 
steam ports at short cut-offs, and prolonging the 
period of exhaust, that the wire drawing at admission 
and the loss by compression shall be materially re- 
duced. There are those who have proposed, and will 
continue to propose, radical changes in the valve mo- 
tion, such as a substitution of a new gear in place of 
the Stephenson link. While in a general way this is 
to be encouraged, yet the most advisable and desirable 
thing to do is to improve the plain *‘ D” valve and the 
Stephenson link as mach as it can be improved before 
we give it up. This gear we know all about in 
service. It is reliable and positive, and gives little or 
no trouble. There is no substitute yet proposed which 
does not promise trouble from the start when operated 
at high speed. As we have before shown in the Rail- 
road Gazette, there are ways of increasing the port 
opening at short cut-offs and prolonging the period of 
exhaust which are perfectly practicable, and are being 
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Reading, where the high speed was made which has 
called forth these comments. The engine which wade 
this fast time had the following dimensions of ports, 
outside lap, and valve travel: Cylinders, 181¢ inches 
in diameter by 22 inches stroke ; steaw ports, 14¢ inches 
by 16% inches; exhaust ports, 164% by 8 inches; 
travel of valve, 7 inches ; outside lap, 144 inches ; in- 
side lap, zero ; diameter of drivers, 68%¢ inches ; weight 
on drivers, 64,400 pounds; weight on truck, 81,800 
pounds ; total weight, 96,200 pounde. 

Undoubtedly, the area of port opening was much 
more than common with this engine at short cut-offs, 
and was 25 or 30 per cent greater thar with the ordi- 
nary engines used on express trains. The indicator 
cards which we have seen from this class of locomo- 
tives have the least compression and the best admis- 
sion line of any that have been put before us. The en- 
gines were built in 1886, and have been operated since 
that time with perfect success with these foregoing di- 
mensions of valve and valve travel. Hence the feasi- 
bility of the arrangement is proved beyond question.— 
Railroad Gazette. 

~ ~~ +@+ @-— 
Table of Seconds per Mile at Various Speeds in 
Miles per Hour, 

When traveling by rail it ie often convenient to 
know, when one wishes to determine the speed of the 
train, just how many seconds are taken to go one mile 
at any speed in miles per hour. The accompanying table 
gives the number of seconds required to go one mile at 
any speed in miles per hour from 1 to 100. In using 
this table one may take the time required to travel 
from one mile post to the next, and “then look in the 
table for the speed in miles per hour corresponding-+Jd 
the number of seconds, 
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Almost every one knows the following rule, which 
gives the result with sufficient accuracy for ordinary 
purposes: The number of rails passed in 20 seconds 
equals the number of miles per hour. If ail rails were 





30 feet long, we should add about 24 per cent to the 
speed in miles per hour as given by this rule, but as 
there are some short rails, the result will be very close 
without correction. Up to pretty high speeds, say to 
60 miles an hour, one can ordinarily count the click of 
the joints.—Railroad Gazette. 
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Lead and Zine. 

A valuable report upon the lead and zine industries 
of this country, by Charles Kirchhoff, is contained in 
Ceneus Bulletin No. 80. According to this report the 
totals are as follows for the respective ores : 


LEAD ORE. 
Short tone. 

COlOTRER.. 0000.0. ccccccccccvccsccces . ... 70,788 
WMMBOEMA. oc ccccccccccccsescccccee socccces . 44,482 
Bc odnns - ccecccecsesneetecses ssccece oo 98,172 
Wn occ non sccsscdsbensscoveseeccessocccovcscss 16,675 
ID nad i cawaddawsetrseccccs cesseccccccreece . 10,188 
BE Pa ccnnssestedgecds x00. coccocccesesovecseses 4.764 
Ec kncon GENS CUDENGSGRGAED Ce BEd—CoCsoEDESECCBaes 3,617 
AFIZODR, .0.0 cc ccsccccccs-csscccccees eocceces . 3158 

ZINC ORE. 
BITE > < cscevess SS Ebr seweud wel ceces 93,151 
New Jersey and “enneylvania..............60.e000ee . 63,390 
enc nn ccddtebsc be +600 <eingetecenc ccccnsescocses & 30.575 
WISOORBE. ... cccctvccccccrcvcccecccces 24,832 
Virginia and Tenneesee.............++. . 12,908 
Bin nin och ccscegcsnccs cece sUsOOFe ccccccccesiors : 450 
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AT the little village of Wellsburg, N. Y.. six miles 
below Elmira, on the Erie road, gas has been discov- 
ered issuing from a well which was originally put down 
to secure good water. A stream of gas was flowing 
from the pipe sunk in the ground which an expert says 
would illuminate the whole county. The citizens of 








used with good success on several roads, notably the 


the village are enthusiastic. 
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BROADWAY AND SEVENTH AVENUE CABLE ROAD. 
(Continued from first page.) 

Houston Street there will be a cable loop, which will 
extend to the Battery and back, a distance of 424 
miles, and another extending to a sheave pit between 
86th and 87th Streets and back to the power station, a 
distance of 3°86 miles. There will be another power 
station at 5ist Street, from which a single loop 
will extend southward to the sheave pit below 
87th Street, and north to a sheave pit at 59th 
Street, returning to the power station, a total dis- 
tance of 2°24 miles. The power required to drive 
this amount of eable will be about 2,000 horse 
power, but the machinery will be able to exert 
three times that amount of power in case of an 
emergency. The strain on each cable when in 

use will average about 12,000 pounds. 

The construction of the road was shown in one 
of its stages in our issue of May 16, 1891. In our 
present issue we give illustrations of the work as 
it appears at Franklin Street and Broadway, 
opposite the offices of the ScIENTIFIC AMERICAN. 
As will be seen by reference to the engraving, the 
track is set upon cast iron yokes, which also hold 
the slot rails and encirele the ends of the sections 
of the sheet steel cable conduit. The yokes are 
2744 inches high to top of lugs and 28 inches to 
rail seat, and weigh about 550 pounds each. The 
distance between the yokes is 4 feet 6 inches. 
They rest upoo separate foundations of concrete, 
which are 45 inches long, 18 inches wide, and 6 
inches deep. The condsit in which the cable runs 
ie formed of sheet «teel sections, with a backing of 
rondete. The pits in which the carrier sheaves 
are located are 42 inches deep and 314¢ feet apart. 
The slot rail is formed of two like but oppositely 
arranged Z-shaped parts, leaving between them a 
groove, through which the grip extends from the 
car down into the conduit, where it engages the 
cable. The slot rails are braced at frequent inter- 
vals by wronglit iron rods passing through the 
tram rails and through the slot rails. The entire 
is designed to be permanent, and 
ating to it is carefally and thoroughly 
this road is intended to be a waster- 


construction 
everything rel 
In facet, 
piece of ita kind 

In carrying forward this great work, much of the 
labor has been performed at night by means of arti- 
ficial light. Modern appliances have been used wher- 
ever they tend to facilitate the construction. For 
example, concrete mixer, mounted upon 
wheels, so that it may be moved along the track ae 
required, is used for preparing the concrete used in 
the 
and in 
around 
duits. It not only 
does the work of 
a& great number 
of men, but it does 


done 


a steam 


foundations, 
filling in 
the con- 


it more thorough 
and evenly. 
The materials are 


ly 


shoveled into one 
of the ma- 
chine, and tho- 
roughly prepared 


end 


concrete is deliv 
ered at the oppo- 
site end. 

The 
mixer is simply a 


concrete 
heavy iron cylin 
der, containing a 
shaft carrying a 
series of wings or 





vanes arranged 


spirally. These 
Wings form, prac- 
ticaily, an endlese 
screw, which stirs 
the ingredients 
thoroughly while 
the 
amount of water 
At the 


sane time it pro- 


neceseary 


is added. 
pela the concrete 


t b e 
charge end of the 


toward dis- 
machine, where it 
is delivered ready 
for use. The mix 
er is driven by a 
6 h. p. vertical 
steam engine, 
mounted on the 
same platform. 
The capacity of 
the wixer is 150 
eubie yards per 


day of ten houra. 
The 


holes for 








the bolts which connect the manhole curbs to the slot 
and tram rails are punched in the rails by means of 
hydraulic punches, which are supported on a car, so 
that they can be moved along the track as required. 
These simple machines readily punch 1 inch holes in 
the 44 inch web of the slot rail, requiring the applica- 
tion of hand power for about balf a minute only. 
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PORTABLE HYDRAULIC PUNCH. 


The difficulties encountered in preparing the excava- 
tions forthe road were enormous. Some of the ob- 
structions at Fulton Street were described in our issue 
of May 16. Another example occurs at Broadway and 
i4th Street. These are not by any means the only 
places where obstructions of this kind are met. Some- 
thing of the same nature is found at almost every block. 
Water and gas mains have to be moved, sometimes 
laterally and sometimes by dropping them down below 
their original level, the electrical conduits require 
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shifting, and the pueumatic tubes of the Western 
Union Telegraph Company are being replaced by acom- 
plete new set laid in the space between the two tracks 
about on a level with the foundations of the yokes, 
and all this is accomplished with practically no inter- 
ruption of the use of the various pipes and conduits. 
The yokes which support the tracks weigh, as stated, 
about 550 pounds each; the tram rails weigh 91 
pounds per yard, and the slot rails weigh 67 
pounds per yard. Each was specially designed 
for this work. The gauge of the track is 4 feet 
81¢ inches, and the distance from center to center 
of the tracks below 35th Street is 9 feet ; above 
835th Street it is 10 feet. 

The diameter of the cables will be 14¢ inches; 
the cable drums will be 12 feet in diameter; the 
large rope-driving drums will be 32 feet in diame- 
ter and the small ones 10 feet and 7 feet 6 inches. 
The engines driving these drums will have cylin- 
ders 36 and 38 inches in diameter, with a piston 
stroke of 60 inches. 

Some of the interesting features of the road are 
necessarily omitted from the present article, but 
we expect to give full details of them at some 
future time. Among these features are the curves, 
the switches, the cars, and the grip. 


44> 
er 


Rules and Suggestions for Transplanting 
Trees, 

A general rule that will hold good in transplant- 
ing trees, shrubs, and grape vines, says Farmer's 
Call, is to shorten and severely prune the parts 
that are to remain above ground. In taking up 
plants that have attained any considerable size, 
it is unavoidable that the roots will be broken 
more or less and large portions of them left in the 
ground. This makes it necessary to preserve a 
proper balance between the two parts by pruning 
the tops accordingly. In transplanting, whether 
in spring or fall, the roots should be spread out 
as well as possible without cramping them unna- 
turally, and spring-planted trees in case of pro- 
tracted drought may often be saved by water- 
ing them evenings, when without it they would 
die. 

The following practical hints on this subject are 
from ap address by Mr. Samuel Edwards before the 
Illinois Horticultural Society : 

Deciduous trees, the roots of which have become dry 
in transit, can in many instances be saved by burying 
the entire tree in moist earth for a few days. 

The prolific cause of loss is the failure to properly 
pack and firm soil among the roots of the newly set 
trees. Fine dirt 
should be packed 
in by hand and 
all roots covered 
several inches 
with it. Pour on 
a pail or two of 
water to wash 
dirt into all possi- 
ble crevices. After 
ground settles fill 
in again, tramp 
and pound dirt 
firmly about the 
roots. Leave the 
surface soil loose, 
mulch with prai- 
rie hay, straw or 
other coarse litter 
to depth of six 
inches, extending 
a foot beyond 
ends of roots. 

Neglect to 
mulch or frequent 
stirring surface 
soil kills many 
trees, especially if 
they are daily del- 
uged by water. In 
a season of pro- 
tracted drought, 
watering may be 
necessary. Diga 
hole near the tree, 
water bountiful- 
ly, then return 
the earth after 
water settles. 

Wrap bodies of 
new-sef trees 
with bpriaps of 
any cheap mate- 
rial to shade from 
hot sun. | Ina hot 
summer, if this is 
not doné, bark is 
often killed in 
spots on south or 
south west side. 
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WILLIAM FERREL. 

The National Academy of Sciences has met with 
serious losses since its April meeting in Washington. 
Its deliberations had scarcely terminated when the 
news of the death of John Le Conte, who for so many 
years filled the chair of physics in the University of 
California, was announced. Also in the last days of 
April Joseph Leidy, the distinguished biologist and 
president of the Philadelphia Academy of Natural 
Sciences, passed away. The long illness of Julius G. 
Hilgard, who from 1845 till 1885 was connected with 
the U. 8. Coast Survey in many capacities, including 
that of superintendent, terminated fatally on May 8, 
and now the Academy mourns the loss of William Fer- 
rel, who has long been one of its most eminent mem- 

ers. 

Wiliiam Ferrel was born of humble parentage in 
Bedford (now Falton) County, Pa, on January 29, 
1817. The facilities for education were inferior in 
those days and were confined mostly to winter schools 
in log cabins. But such as they were, young Ferrel 
made the most of them until, at the age of fourteen, he 
‘* had mastered everything taught then in the schools 
of the country, and so my school education ended.”* 

Meanwhile, at the age of twelve, he removed with his 
parents into Berkeley County, now West Virginia, 
whieh, though only fifteen miles from his birthplace, 
was entirely across the State of Maryland, as at that 
point it was only two miles wide. Here he continued 
to aid his parents in the work on the farm, but did not 
neglect his books, for he continued to read and study 
everything that came into his hands, which, however, 
were very few. 

Of his early fondness fer seience he has left a distinct 
account, and he says, “On the morning of July 29, 
1832, as I was going to the field to work, I observed 
that the sun waseclipsed. I was not aware that there 
was to be an eclipse, and I had never read or thought 
on anything pertaining to astronomy.” The eclipse 
excited an interest in such matters, and he at once be- 
gan to study its cause. The only available text books 
on the subject were a copy of Adam’s Geography, with 
an appendix containing various problems to be solved 
by means of globes, and a series of almanacs extend- 
ing back for several years. From the latter he studied 
the motions of the sun and moon, and discovered that, 
although the motions of the moon are very irregular, 
they repeat themselves somewhat in each cycle of 15 
revolutions of the moon and about 42 degrees, and that 
counting from any previous conjunction or opposition 
of the sun and moon, there is another conjunction or 
opposition occurring very nearly at the end of the time 
of the preceding cycle. Hence, by reckoning from 
some previous conjunction or opposition, he knew ap- 
proximately the place of the moon at the end of the 
cycle, and so very nearly at the time of any new or 
full moon or time of any eclipse. 

By similar means he determined the sun’s place, and 
by applying the information he worked out he was 
able to predict future eclipses, so that at the age of six- 
teen he ventured to predict and put upon record the 
times and other circumstances of three eclipses for the 
year 1832. Concerning which he writes, ‘* the greatest 
error in the times, according to the next almanac, when 
it appeared, was only nine minutes.” 

A year later he tried to procure a trigonometry, but 
on making inquiry for one was given a treatise on sur- 
veying, which he studied ‘‘ mostly during winter even- 
ings, by the light of a dim candle or the blaze of light 
wood, and mastered it very nearly all in about three 
months.” 

He was successful in obtaining a few other text books 
on mathematics, which he carefully studied until, at 
the age of twenty-two, having made a little money by 
teaching, and having the promise of some aid from his 
father, he entered Marshall, now Marshall and Frank- 
lin, College. For two years he continued at college, 
but at the close of 1841, no longer willing to burden his 
friends with the expense of his education, he left, and 
taught in Virginia. After several years’ experience in 
this occupation, he entered Bethany College, and was 
graduated there in 1844. 

Resuming his vocation as a teacher, he settled in 
Liberty, Mo., near where Kansas City now is, and also 
devoted much of his time to study, especially in the 
higher branches of mathematics. From Liberty he 
went to Nashville, Tenn., where he taught for several 

* yearsin a commercial college, and at the same time 
studied the works of Newton, La Place, and such 
books as Maury’s “ Physical Geography of the Sea” 
and Mrs. Sommerville’s **‘ Physical Geography.” 

He had now acquired a sufficient fund of knowledge 
to impart his ideas to others, and in 1856 he publistied | 
in the Nashville Journal of Medicine and Surgery a 
popular essay on the “‘Winds and Currents of the) 
Ocean,” and later contributed to Dr. Benjamin A. 
Gould’s Astronomical Journal, then issued in Caw- 
bridge, Mass. These led to his acquaintance with men 
of science, and early in 1857 he received an appoint- 
ment as assistant in the office of the American Ephe- 
meris and Nautical Almanac, then published in Cam- 








*Personal letter to the writer. 
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bridge, under the supervision of Professor Joseph Win- 
lock. This place he held for ten years. 

When Benjamin Peirce was called to succeed Alex- 
ander Dallas Bache as superintendent of the United 
States Coast Survey in 1867, he invited Professor Ferrel 
to accept an appointment in that service, with special 
charge of *he consideration and discussion of tidal 
relations. Inthe annual report of the survey for 1874 
there was published his ‘* Tidal Researches,” and sub- 
sequently in the annual volumes appeared contribu- 
tions on this specialty by him. During his connection 
with the Coast Survey he invented a maxima and 
minima tide - predieting machine, which was con- 
structed at a cost of $2,500, of which a full description 
is given in Appendix 10 of the * Report of the United 
States Coast aud Geodetic Survey” for the year 1883. 

In 1882 he was invited to accept an office in the 
United States Signal Service as professor of meteor- 
ology, which place he then continued to hold until 
October, 1886, when he resigned, to devote his entire 
attention to his private researches. While in the Sig- 
nal Service he prepared a volume of 440 pages, entitled 
“On the Recent Advances in Meteorology,” which is 
used as a text book in signal service schools and asa 
hand book in the office of the chief signal officer. It 
is said to be ‘‘a work of rare ability, and for a good 
while to come will be the chief authority at Washing- 
ton in theoretical meteorology.” 

His leisure after retiring from government service 
was spent in the preparation of **A Popular Treatise 
on the Winds,” which was published in New York 
during 1889. Itis a volume of some 500 pages, and 
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fellow of the American Academy of Arts and Sciences 
In 1868 he was chosen to the National Academy of 
Sciences, and as at that time the membership was 
restricted to fifty persons, the honor was a most valu. 
able one. 

Professor Ferrel was never married, and made his 
home with relatives and friends in Kansas City, Mo., 
and there, at the ripe age of seventy-four, on Septem- 
ber 18, 1891, he passed away. M. B. 
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The Olark University, 

One of the leading courses of study is that of original 
research relating to psychology. Moreover, this uni- 
versity is presided over by one of our own members as 
president, and another as trustee. It has a Psycho- 
logical Journal of its own, which certainly is an honor 
to its founder, to ourselves, and to our specialty in 
this country. Here then, within our owa ranks, there 
exist the very means by which we may anticipate a 
larger measure of progress in psychology, and inei- 
dentally also in psychiatry, than would be probable if 
sought in almost any other way. 

Here can be trained a class of students for original 
investigation and experimental research in accordance 
with the strict requirements of science. Here are 
already, or hereafter are likely to be, gathered the 
requisite means of such research, in the way of special 
journals and books from the centers of the medical 
world ; also laboratories, experimental and chemical, 
with their various needful appliances, together with 
facilities for ascertaining the physiological effecis..of 
drugs. 
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added materially to his reputation. A reviewer, in 
writing of him, says: ‘‘It places the authorin com- 
pany with Professor Peirce and a few others in this 
country on the plane still occupied by La Place in 
France and Europe.” 

There is not space in which to refer to the theories 
and newly discovered laws of Professor Ferrel in re- 
gard to the winds, tides and eurrents of the ocean. 
Such discussion belongs more properly to more strictly 
technical journals than this, but we are sure that the 
progress which he has inaugurated in the science of 
the ocean and of our atmosphere will prove to be both 
enduring and substantial. 

His professional papers are more than fifty in num 
ber, and include, besides those published in the official 
reports of the departments with which he was con- 
nected, special contributions to the American Jowr- 
nal of Science, Van Nostrand’s Engineering Magazine, 
Science and similar journals, and also to the transac- 
tions of various scientific bodies of which he was a 
mem ber. 

Among the more important titles of his papers are : 
** Motions of Fluids and Solids Relative to the Eartb’s 
Surface ” (1859); ‘* Determinations of the Moon’s Mass 
from Tidal Observations ” (1871); ‘‘ Converging Series 





expressing the Ratio between the Diameter and the 
Circumference of a Circle” (1871); ‘*‘ Meteorological 
Researches. Part I. On the Mechanics and the General 
Motions of the Atmosphere ” (1877); Part II. “ On Cy 
clones, Tornadoes, and Waterspouts ” (1880); Part III. 
“On Barometric Hypsometry and the Reduction of 
the Barometer to Sea Level ” (1882); and *‘ Temperature 
of the Atmosphere and the Earth’s Surface ” (1884), 
Besides the degree of A. M., he had received the 


Already there are established scholarships by means 
of which a higher attainment in all that may conduce 
| toward a more differentiated knowledge of compara- 

tive and human anatomy and physiology may be had. 
Pathological research may also be prosecuted under 
conditions which can be had only in thoroughly 
| equipped laboratories ; studies relating to those physi- 
ological changes which occur in the sensory system 
during the different seasons of the year, day and 
night, morning, noon, and evening ; tests in the capa- 
city of endurance in motor and psychic centers of the 


| brain; the length of time required by different por 


tions of the nervous and muscular systems to energize 
and to expend their store of energy; the rapidity of 
movement in the nervous system attending the physio- 
logical elements of sight, hearing, and genera! sensa- 
| tion ; the periods requisite for peripheral irritations to 
pass through the afferent nerves to the sensory gang- 
lia, thence to the cortex, and again through the effer. 
ent nerves, eventuating in motion or speech; a study 
of .the anatomical arrangements of all the organs of 
the special senses, and their co-ordinating activities in 
counection with sensation, ideation, and motion; in 
short, all those physiological activities which are asso- 


ciated in the formation and exhibition of thought 

I hardly need to suggest that the stimulus of such 
investigations, such a library, laboratories, instru 
ments, and opportunities for study, will tend greatly 


to enlarge the boundaries of our specialty beyond our 
present vision. It will lift the status and broaden the 
culture of our association. 

It indicates the possibility of passing beyond thie 
routine of that care and anxiety which ever attends 
the practical management of the insane into a higher 
sphere of research relating to the nature and treatment 
of their maladies. Here may be gathered those who, 
by virtue of their special attainments, may be able to 
sift the chaff from the wheat, and sit in judgment 
upon the merits of the work and its resuits which may 
be prosecuted by teachers and students in the labora- 
tories. Is it too much to anticipate that in the future 
such study and experiment will reflect rays of light 
upon the physiological! activities of the brain and 
pervous system, which will render more ciear and defi- 
nite the indications for scientific treatment ? 

May we not also anticipate that at no distant date 
there will be discovered in chemical laboratories some 
remedy which will act with inereaeed efficiency in 
modifying and restoring nerve energy ’—H. /#. Stearns, 


M.D. 
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Eruptive Geysern. 
Bunsen has explained the periodical eruption 
geysers in such a satisfactory manner that doubt is no 
longer possible. A cavern filled with water lies deep 
in the earth, under the geyser, and the water in this 
eavern is heated by the earth's internal heat far above 
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honorary conferment of that of doctor of philosophy. 


He was an honorary member of the Austrian, English, | basin of the geyser. 


212°, since there is a heavy hydrostatic pressure upon 
it arising from the weight of water in the passage or 
natural standpipe that leads from the subterranean 
chamber to the surface of the earth. After a certain 
time the temperature of the water below rises, so that 
steam is given off in spite of the pressure, and the 
column in the exit tube is gradually forced upward. 
The release of pressure and the disturbance of the 
water then cause the contents of the subterranean 
chamber to flash into steam and expel the contents of 
the exit pipe violently. These eruptions may also be 
provoked by throwing stones or clods of turf into the 
The water in the cavern below ig 


and German Meteorological Societies and an associate ‘disturbed by this means. 
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Some Electricai Words, 

A very fair idea of the rise and progress of a science 
may be gathered from a stady of the techuical terms 
which have been used from time to time to explain 
the various phenomena or for the purpose of setting 
forth new theories. Should any one be disposed to 
wake such an attewpt in regard to electricity, he will 
find the material ready to his hand in the recently 
issued part (E—Every) of the “ New English Dictionary 
on Historieal Principles,” a mooamental work now in 
course of publication by the Oxford University Press. 
As there may be some who are unacquainted with this 
modern ** Johuson,” it is perhaps necessary to say that 
it is based, as the title sets forth, on strictly “* historical 
principles.” Itis true that the definitions are gener- 
aliy in the editor's own words, but they are little more 
than a summing up of the evidence furnished by quo- 
tations from authors of acknowledged repute, and as 
full references are always given, the reader can verify 
them for himself and obtain further information if he 
wishes for it 

The word “electricity " and the various compounds 
uoder “electro” oceupy more than ten closely printed 
columns of small type, enough to more than fill an en- 
tire number of the Alectrical Engineer. We do not 
advocate auvy radical reform in scientific nomenclatare, 
but it is curious to observe what a vast superstructure 
has been built upon a foundation which is, logically 


speaking, utterly insecure. Every text book tells us 
that “electric” is derived from a Greek word signify- 
ing‘ amber,” that substance when rubbed developing 


electricity. But who thinks of amber in connection 
with the electrical science of the present day? The 
modern Latin word seems to have been first used by 
Gilbert, in 1600, in his treatise “‘ De Magnete,” and the 
earliest instance of its use in English is in Sir Thomas 
Browne's “ Valgar Errours” (1646). For “ electrical” 
there is an earlier authority in Carpenter's ‘* Geo- 
graphy Delineated " (1635). The editor notices the some- 
what arbitrary uses of the words “ electric ” and “ elec- 
trical,” which are precisely synonymous, although we 
should not expect to be asked, ‘*‘ Have you bought any 
electric books lately ?” nor do we usually speak of the 
“electrical light.” 

alphabetical order we come upon 
*“ electricalness.” a word we never met with before. 
The only authority for it is Bailey’s Dictionary (1736), 
but we doubt if the word was ever actually used. We 
were rather surprised to learn that “ electrician” dates 
as far back as 1751, when we find Franklin saying ip 
the Philosophical Transactions, **I have not heard 
that any of your European electricians have been able 
to... do it”—words which somehow or other have a 
familiar sound, as if we had heard them only the other 
day. “ Electricity” is a long article, the earliest quota- 
tion being again from Sir Thomas Browne's “ Vulgar 
Errours” (i646). The Philosophical Transactions furnish 
many examples, and the editor poiots out that the 
term “electric flaid” survives in popular language, 
and that ‘‘ positive” and ‘‘ negative,” which we also 
inherit from Franklin’s theory, are still in scientific 
use. 

“Electric light,” in its modern restricted sense, 
makes its first appearance in $1843, as the heading of a 
paragraph in the Mechanic's Magazine, * Electric 
Light a Substitute for Gas.” The Daily News is re- 
sponsible for ‘‘a beautiful electric-lighted clock.” We 
come next opon the uncouth word “ electricology,” 
which is the title of a work on electricity, written in 
1746 by one R. Turner. Bennet, a well known electri- 
cian of the last century, is credited with a proposal 
for “an electrico-meteorological diary.” ‘* Electrify”™ 
seems to be Franklin's word, and dates from 1747. 

The compounds of “electro” number about a 
hundred, and although we are not disposed to set up 
as purists, we cannot avoid the observation that many 
of them are nothing better than base coin. This re- 
mark, however, must not be understood as attributing 
blame to the editor for retaining them. This is no 
* Dictionnaire de |'Academie” which is to serve asa 
standard of propriety of language, but it includes 
everything, whether good, bad or indifferent. Fara- 
day's words are generally referred to their original 
source, and we should have thoug ht that “ electroly- 
sis” was due to him, but Todd's * Cyclopedia of Ana- 
tomy” is the earliest authority given. The word is 
said to have two meanings: (1) chemical decomposi- 
tion by galvanic action, and (2) the name of a branch 
of science. This seems to us to be unnecessary. The 
word “electromagnet” only goes back to 1881. which 
is the date of a paper in Silliman’s Journal. “ Elee- 
tro-maguetic 1823, and “ electro-mag- 
netism ” from 1828. We have to note some deficiencies 
here, and Oersted’s papers in the Annals of Philoso- 
phy for October and November, 1820, would have far- 
niehed an earlier qnotation for “ electro-magnetic,” 
while Faraday’s “ Historical Sketch of Electro-:nag- 
netism” in the Annals for September, 1821, shows 
that the word is at least seven years older than stated 
in the dictionary. It might also have been worth 
noting that ‘ electro-magnet ” meant originally a solen- 
old, such as the little apparatas known as De la Rive’s 
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As the dictionary takes account of words only, some 
confasion occasionally arises by reason of the same 
word being used to denote different things. For in- 
stance, under “ Electrometer” we have a reference to 
Lane’s apparatus known by this name described in the 
Philosophical Transactions for 1766, where the con- 
triver suggests that his instrument ‘“‘ may not im- 
properly be called an electrometer.” Under the same 
heading there are other quotations which obviously 
refer to “ electroscopes,” as we now call them, such as 
Bennet’s gold leaf electroscope. One has to bear this 
change of name in mind to account for the fact that 
vo authority earlier than 1824 has been found for the 
word “ electroscope.” 

Under ‘‘ electro-motive” our contemporary the Zn- 
gineer is quoted in support of the use of this word as a 
substantive, in the sense of a locomotive engine worked 
by electricity. This is very sad, and should be rig- 
orously put down along with “electrolier,” though 
we have endured “ gaselier” for so long that we fear 
this last abortion cannot be refused admission into 
our vocabulary. 

The striking character of electrical phenomena 
seems to have taken firm hold on the popular im- 
agination, and we find accordingly that the technical 
terms of the science have been largely adopted by 
general writers in a figurative or metaphorical sense. 
As early as 1752 Lord Chesterfield writes to his son, 
“You will not be so agreeably electrified as you were 
at Manheim.” Coleridge (1793) has these lines : 
The electric flash that from the melting eye 
Darts the fond question or the soft reply. 
The editors do not often “drop into poetry,” or they 
might have given Cierk Maxwell’s poetical rendering 
of Faraday’s discovery. It is so good that it will al- 
ways bear quotation : 

Around the magnet Faraday 

Is sure that Volta’s lightnings play ; 

Bat how to draw them from the wire ! 
He takes a lesson from the heart. 
‘Tis when we meet, "tis when we part, 
Breaks forth th’ electric fire ! 

Here is a striking quotation from Carlyle’s ‘‘Sarvor 
Resartus:” “* Wait alittle till the entire nation is in 
an electric state ; till your whole vital electricity 
is cut into two isolated portions of Positive and Nega- 
tive; of Money and Hunger.” Max Muller speaks of 
** the electric light of Comparative Philology.” 

We have by no means exhausted the interest of this 
part of the dictionary ; and those who are in the habit 
of occasionally thinking of the words they use daily, 
as they sometimes scrutinize the image and superscrip- 
tion of a current coin, will find much that is sugges- 
tive. As we have already remarked, theories now dis- 
carded have left their mark on the language of to-day, 
and it is more than probable that the words we now 
invent, and which we think are altogether admirable, 
will in tarn become meaningless.—ZHlec. Hngineer, 
London. 


The Pressure of Gas in Coal, 

Cool in the bituminous mine seams is always more or 
less subjected to bleeding. This is well known to the 
practical miner ; be is constantly observing the sweat- 
ing of the coal, accompanied with a hissing sound. The 
sweating andoubtedly is produced by the pressure of 
the gas stored up in miniature cavities and fissures of 
the seam. 

The pressure of the gas is a subject of increasing in- 
terest; it has been found in some cases to be nearly 
equal to the pressure of the steam in the boilers of 
steamships. Pressures of 200 pounds and upward have 
been found to be common in deep seams newly opened 
out. What is interesting about the matter is the co- 
relationship of the pressure of the gas to the pressure 
due to a vertical column of water, measured from the 
seam to the drainage level of the rocks overlying the 
seam. 

To make this clear, let us suppose a seam to be 250 
fathoms from the surface; again, let us suppose the 
drainage level is about 50 fathoms from the surface. 
Now by these data we may, with considerable accuracy, 
calculate the pressure of the gas stored up in the cavi- 
ties of the seam. 

Suppose the seam has not been wrought, but has 
been pierced by a bore hole. If a long iron tube was 
inserted in this bore hole and made gas tight, that is 
to say. made to fit the hole so closely by some system 
of packing that no gas could escape, and a pressure 
gauge was screwed on the upper end of this pipe and 
allowed sufficient time for gas to accumulate in the 
bore hole, the pressure ultimately observed might first 
be calculated as follows: Vertical height of water be- 
ing 200 fathoms, then— 

200 x 6 x 625 
144 
This caleulation might, however, have been made 

by a simpler process, which we highly recommend: a 

square inch column of water having a vertical length 

or rise of 6 feet weighs nearly 26 pounds, therefore 

200 X 2°6 = 520, or is equal to a pressure of 520 pounds 

on the square inch, as before. 

Often, as faults and dislocations, water and gas are 





= 520 pounds pressure on the square inch. 











** floating battery.” 


met with in unusual quantities. Sometimes on cutting 
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a fault, gas is given off, generally at the bottom of the 
seam, and this gas often consists of sulphureted hy- 
drogen. Water is often met with at faults, and it 
generally comes off at the fault at the top of the seam, 
and after the water has expended itself, it is followed 
by gas, which also consists of sulphureted hydrogen. 
Now, why gas should be found at the bottom of the 
seam and water at the top of the seam is a matter full 
of interest. Water is sometimes given off at the bot- 
tom of the seam, and when that is the case, the reason 
why requires observation and investigation. 

Now when water is given off at the bottom of the 
seam, somercavity in the neighborhood of the fault 
contains gas at a high pressure, but is situated above 
another cavity filled with water, so that while the gas 
is pressing on the water, water flows from the bottom 
of the seam, through some vent or parting in the fault ; 
but as water is heavier than gas, if the water and gas 
are found in one cavity in the bottom stratum of rock 
communicating with the fault or fissure, then gas ouly 
is given off, and sometimes at a high pressure. But it 
will be noticed that after a while the gas is all spent off, 
and the air in the neighborhood of the fault resumes its 
normal condition. The gasis expelled by the operation 
of Boyle’s law; it exists in this bottom cavity at 4 
pressure considerably above that of the atmosphere, 
and if the pressure of the gas in the cavity was three 
times that of. the atmosphere, on that pressure being 
removed it would expand into three times its original 
volume, or every cubic foot in the cavity would expand 
into three cubic feet, two of which would be expelled. 

When the water is given off at a fault at the top of 
the seam, we may certainly expect this water to be fol 
lowed by gas, because, being lighter than water, it is 
pent up at a high pressure above it, and the high pres- 
sure of the gas causes a rapid or violent outflow of 
water. Now as the gas cannot sink in the water, being 
lighter, if the bottom of the cavity communicates with 
the fault, then no gas will spend off until the water has 
all been expelled. 

These facts correspond with every-day experience, 
and happy is the man that takes a pleasurable in- 
terest in these matters, because it is out of such obser- 
vations that knowledge and experience are matured, 


“land men are made useful and profitable to themselves 


and others.-—-American Gas Light Journal. 
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The Manufacture of Caustic Soda and Chlorine 
by Electrolysis. 

An improvement which has recently been introduced 
in the production of chlorine gas and caustic soda elec- 
trolytically exhibits the following essential features. 

The vessel in which the electrolysis takes place is 
made either of iron or of carbon ; in the latter case it is 
jacketed with an adherent coating of electrolytically 
deposited copper. This vessel forms the cathode. 

The anode consists of a cylinder made of any suitable 
metal and coated with a layer of carbon ; this cylinder 
is placed in the center of the vessel which forms the 
cathode. 

Between the two electrodes there is a porous dia- 
phragm consisting of a number of V-shaped troughs 
made of porcelain; these are built up inside each 
other, and the intermediate spaces are packed with 
asbestos fiber or powdered steatite. This curious dia- 
phragm is a special feature of the apparatus, and it is 
stated that it offers much less resistance than does the 
usual form of porous earthenware. Another advan- 
tage claimed for this arrangement is that it prevents 
the diffusion of the chlorine evolved in the anode sec- 
tion into the caustic soda formed in the cathode 
section. 

The electrolyzing vessels may be arranged together 
in series or used separately. 

The raw material is brine. This is supplied from 
separate tanks to the anode and cathode of the first 
vessel when a number are arranged in series, and the 
brine gravitating along the entire series through the 
respective sections of the cells flows ultimately into 
separate catch vessels from whence it is delivered back 
into the respective tanks. 

This circulation is maintained until the solutions 
are sufficiently decomposed. 

The chlorine escapes from the electrolyzing vessel 
through an outlet pipe, in a porcelain cover, which 
latter seals the vessel. 

There is another combination in which an oblong 
vessel is divided, by a number of parallel plates (rep- 
resenting the poles) and diaphragms, into anode and 
eathode sections, through which the respective liquids 
circulate; but in this arrangement the cathodes are 
not coated with a layer of carbon. 

THE Wheeler Condenser and Engineering Company 
has recently filed articles of incorporation with the See- 
retary of State at Trenton, N. J. The company has 
bought out the entire plant and business of the Col well 
Iron Works, of Carteret, N. J., which is one of the 
largest concerns in this country manufacturing vacuum 
pans and special machinery for sugar refineries, salt 
works, condensed milk factories, etc. The Wheeler 
Company will continue to manufacture Wheeler's pat- 
ent surface condensers and other of his specialties. 





\ 
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RECENTLY PATENTED 
Railway Appliances, 


Draw BAR AND SPRING.—Ferdinand 
E. Canda, New York City, This invention provides a 
spring casing permanently attached to the car timbers, 
with a removable bottom plate, while a mortised tail 
bolt is adapted to receive the pulling strain and a fol- 
lower with key guides prevents the tail bolt from turn- 
ing. The casing is designed to have the greatest pos- 
sible strength and be of such form as to have the firm- 
est anchorage to the draught timbers, while being easily 
accessible for the renewal of springs, followers, etc., 
the improvement providing increased strength in al! 
parts connected with the draught rigging, as called for 
by the heavy tonnage cars now used on the various 
ratlroads, 


SprKE.—John 8. Van Leer and John 
T. Redmon, Sedalia, Mo, This spike is especially 
designed for securing rails on ties, and has its shank 
equare near the head, from which there is a laterally 
projecting wedge-shaped flange, there being a boss on 
the head directly above the shank, which is triangular 
below the square portion, each side of the triangular 
part being longitudinally grooved to afford channels 
and intervening riba, all sides being sloped to form a 
triangalar point comceident with the axis of the shank. 
This spike is designed to be economically made and to 
seal the puncture formed by its insertion in the wood, 
while it is readily guided to drive im a straight line ver- 
tically or at any desired degree of inclination. 


Dumpine Car.—Christian Schmalzrid, 
Donaldsonville, La, Tilting cars which dump their 
load at the side from the top of the body of the car 
may be made of improved construction by means of 
this invention, which consists in a raising and lowering 
car body in connection with a truck on the wheel frame 
of which it rests when not to be tilted. Special means 
are provided for raising and lowering the car body and 
for tilting it laterally to damp when needed, The im- 
provement, although applicable to hauling and dump- 

ng coal and other materials, is more especially designed 
for the hauling of sugar cane from the field to the mill, 
and dumping it quickly on a suitable carri-r. 





Electrical, 


InsULATOR. — Frank A. Ross, Living- 
ston, Montana. This insulator is threaded internally 
to receive a supporting pin, and has a water shed at its 
lower end, while its upper end has a screw-threaded 
transversely slotted part to receive the wire. At the 
bottom of the transverse slot the insulator is concaved 
or corrugated to antagonize a screw having a similar 
surface, and a screw adapted to the threaded portion of 
the insulator for clamping the wire on its corrugated 
surface. With this device the use of binding wires will 
be avoided, and the conductor may be securely clamped 
withoat injury to the insulation or the wire itself. 





Agricultural, 


CULTIVATOR.—Parrott M. Hardy and 
Thomas R. Boyd, Edwards’ Mill, N.C. The frame of 
this machine has a series of offsets, with inclined faces 
and recesses opposite the offsets, cultivator blades 
being secured to the inclined faces and cultivator teeth 
located in ihe recesses, while there is a fastening device 
for securing the cultivator teeth and blades adjustably 
to the frame. The implement is designed to be con- 
veniently adjusted Jatera!ly to work upon rows of dif- 
ferent widths, while the harrow teeth and cultivator 
blades carried by it may be readily and quickly adjusted 
vertically to and from the ground, 


GRAIN AND COCKLE SEPARATOR. — 
Thomas F. Gray, Monroeville, Ohio. This is a simple 
and durable machine, that is inexpensive to manu- 
facture, in which a vibrating frame is mounted in the 
main frame, and parallel inclined rollers are mounted 
in the vibrating frame, an endless belt provided with 
pockets passing around the rollers, and the belt being 
operated by the vibration of the frame, which is effected 
by a cam on the drive shaft. The machine also pro- 
vides means whereby the cockle and wheat kernels are 
separately delivered, each being passed into a receptacle 
provided therefor. 





Mechanical Appliances, 


REAMER. — William W. McGregory, 
Pasadena, Cal. This invention relates to drilling tools 
for boring wells, providing a simple and durable reamer 
which expands to ream out the hole made by the drill- 
ing tool to facilitate the lowering of the well pipes or 
casing. Two opposed reaming blades are pivoted ona 
head, below which they extend, and a longitudinal 
plate spring is secured on the inner side of each blade, 
the springs being bowed inward into contact with each 
other and holding the blades normally apart at their 
lower ends. The reamer is attached to the drill rod in 
the same manner as the drilling tools. 


SECTIONAL Corg. — Marshall J. 
Hnghes, New York City. This is a core for the founda- 
tion of stereotypes, electrotypes, printers’ furniture, 
etc., and is formed of sections of varying width, to re- 
place type metal with cast iron or other cheap material 
which will support the cast and give it the required 
rigidity and strength. The invention provides aper- 
tured core sections of hard metal with apertured sec- 
tions of soft material disposed intermediate of the hard 
sections, whereby the cast may be separated into sec- 
tions without trouble, in combination with a core sup- 
Port adapted to enter the apertared sections. 


SHok TURNING MACHINE.—Jason H. 
Edgerly, Chicago. A hollow form adapted to approxi- 
mately fit inside the heel of a shoe, and bear upon 
the sole near its edges, is secured to a slide, by 
which it is held in position on a euitable work 
bench, and a plunger, worked by a treadle, has a ver- 
tical movement from above down into the form. When 
the shoe is placed, bottom up, upon the form, and the 
plunger is moved downward by pressing on the treadle, 
the sole is pressed down within the form, and the 
operator completes the operation of turning by lifting 
the edges of the upper by hand. 





Savannah, Ga. This gauge consists of a bar on which 
is held to slide a series of sets having equidistant set 
screws projecting from three sides, and a thamb screw 
m the fourth side adapted to impinge on the bar. It is 
a simple and convenient device to accurately test an 
axle to indicate whether it is properly tdrned and the 
wheels properly set, and it may also be used es a 
straight edge and rule, 


CiGaR BUNCHING MACHINE. — Bern- 
hard Wertheimer, Carisruhe, Germany. This machine 
bas a plurality of parallel independent bunching aprons 
arranged side by side and secured at one to independ- 
ent rollers, in combination with a form plate provided 
with a series of transverse forms or moulds. There are 
other novel features, and the machine is specially 
adapted to ro.| the wrappers upon the fillers and auto- 
matically deliver the completed cigar into a form. 
While pot entirely making a cigar, the machine is 
designed to greatly facilitate the work, forming the 
cigar in such shape that the tobacco will be even! 
distributed and the \bunch will be rolled symmetri- 
cally. 


WRENCH. — Albert Cincade, Jersey 
City, N. J. This invention is for an improvement in 
that class of ratchet wrenches having pivoted spring 
dogs for locking a pivoted head or block that carries 
adjustable jaws for holding a nut or other object to be 
turned, The improvement relates to the construction 
and combination of the pivoted block and the jaws and 
the means for adjusting the latter, the construction 
being such that either of the jaws may be quickly 
carried into engagement with the block or disengaged 
therefrom to convert the wrench into a right or left 
hand ratchet wrench, according to the character of the 
work and the place in which it is to be used, 

COMBINATION WRENCH ToOOL.—Aaron 
C. Haunty, Pott’s Grove, Pa. This invention provides 
in one tool of simple construction an alligator burr 
wrench, a pipe wrench, a hammer, a tack puller, and a 
screw driver, while special means of adjustment are 
applied to the wrench portion of the tool, forming an 
implement adapted for service in a great variety of 
work, 





Miscellaneous, 


SoLtaR CAMERA. — Frank T. Wilson, 
Stillweter, Minn. The frame which supports this solar 
camera is to be fitted to a door or window or a suitable 
opening in the wall, and, in connection with the pro- 
jecting lenses, there is a fixed inclined mirror for di- 
recting the sun’s rays into the projecting apparatus, 
and an adjustable mirror mounted on a revoluble sup- 
port and adapted to receive the light from the sun and 
reflect it upon the fixed mirror. The revoluble mirror 
may be readily turned and adjusted to any desired 
angle, and the entire camera is conveniently adjustable. 


PROTRACTOR AND BEVEL.—George E. 
Allen, Hartford, Conn, This is a combination imple- 
ment of simple and durable construction, capable of 
ready adjustment for measuring angles, bevels, etc. 
The pointer is pivoted in the center of the protractor, 
and a slotted bar is fitted to slide on the pointer, and 
be secured with it on the ‘protractor. The bar can be 
moved inward or outward as desired and is held in 
fixed position by a thamb screw. 

Liquip MEASURING DEVICE.—George 
M. Bellasis, Lakefield, Canada. A scale beam adapted 
to support a veseel is, according to this invention, 
pivoted on a post, and a weight sliding on the post is 
supported on an arm or tongue of the scale beam, while 
adevice is connected with the weight and with the 
faucet discharging into the vessel, so that when the 
proper quantity of liquid has been measured out the 
scale beam is actuated and ite arm or tongue is discon- 
nected from the weight, when the latter actuates the 
device to turn off the faucet, By this means all over- 
flow and loss of liquid is prevented, while only the 
desired amount of liquid is passed into the vessel. 

ENVELOPE BooK.—Marcellus M. Hitt, 
Sheffield, Ala. This book is more especially designed 
for envelopes to be distributed in which contributions 
are to be collected, as for church purposes, etc. The 
envelopes are detachable from stubs held in the book, 
the envelopes having mouths at their inner ends, on 
which they are provided with closing flaps, while the 
stubs from which the envelopes are detached remain in 
the book, and are inscribed with the record of the par- 
ticulars of each envelope, as the name of the donor, 
amount subscribed, object of contribution, etc. 

Skwine MAacHINE Spoon Rack. — 
Eduard Kolber, New York City. This is a frame sup- 
porting a rack,designed to hold a number of spools and 
guide the thread of any of them to the proper mechan- 
ism of the machine on or near which the rack is em- 
ployed, the rack being simple and durable in construc- 
tion and securely locking the several spools in place. 
The frame of the device is adapted to be readily fastened 
to the arm of a sewing machine, to a table, or in other 
desired position. 

Winpow. — Valentine Schirmer, Nos. 
334 and 336 West Fifty-eixth Street, New York City. 
This is an inexpensive improvement for windows, 
designed to afford means to open the window by 
swinging the sash within the apartment, and also en- 
able the sash to slide vertically and independently, as 
usual, the swinging adjustment being provided to 
facilitate the cleansing of each side of the upper and 
lower sash in a safe and convenient manner. The im- 
provement may be readily applied to any window of 
the ordinary description where the sash is counter- 
balanced by weights and snepended with ropes or cords. 
The construction is simple and practical, and involves 
no lose of light or air, windows being really made more 
thoroughly air tight by the employment of this im- 
provement. 

CHEESE CovER. — Strother J. Lynn, 
Hope, Kansas. This is a double cover, the inner casing 
of which only comes entirely down to the base board, 
while the compartment between the inner and outer 
casings is designed to afford a channel for ample venti- 
lation, having many openings at the top. The inner 


INVENTIONS. AXLE GavUGE. — Henry F. C. Feus, | in the side wall of the inner casing is a small pocket to 


receive a wet sponge and thus supply a proper degree 
of moisture. The ventilation and protection afforded 
by the casing is designed to prevent mould and keep 
the cheese in good condition. 

Housk Door LzrrER Box. — Henry 
K. Day, Elyria, Ohio, Combined with a frame to 
which a door is hinged are latch levers and a sliding 
trip bar pivotally connected with the levers, with other 
novel features, forming a box of simple and durable 
construction which can be easily opened by the post- 
man and locked after the mail has been placed in it. 
An alarm is sounded on a gong on both the upward and 
downward movement of the trip bar, and on the front 
of the box a name plate may be placed, while a paper 
or package receptacle can be conveniently attached to 
the box, and when not required may be practically 
hidden. 

EXTENSION LADDER. — George Albee, 
Susquehanna, Pa. The movable part of this ladder is 
adapted to be raised or lowered by means of a lifting 
rope. The fixed and movable parts are provided with 
clips and arranged to slide one on the other, in combi- 
nation with one or more weighted catches adapted to 
engage the rungs of the ladder, a latch being pivoted 
to the catch to close its hook, when desired, to allow 
the movable part of the ladder to descend without en- 
gagement of the catch. 

VENTILATOR FOR MATTRESSES. — 
George H. Hildreth, Cincinnati, Ohio. This device con- 
sists of a perforated rubber tube having a metallic top 
and a perforated cover, the tube being designed for in- 
sertion in the body of the mattress from opposite sides 
at the points where mattresses are usually tufted, the 
ventilatore being held in place by the twine used in 
tufting the mattress. The tubes, being flexible, do not 
interfere in any way with the efficiency of the mattress, 
while they insure the constant thorough airing of its 
interior. 

Ick CuTtine MACHINE. — Thomas F. 
Lynch, Philadelphia, Pa. A frame carrying a motor 
and main driving shaft has vertically sliding racks in 
which a saw shaft is journaled so as to permit the rais- 
ing and lowering of the eaws without interfering with 
their rotary motion, the shaft being provided with two 
or more saws placed at a distance apart according to 
the width of the cakes of ice to be cut. The machine 
is designed to be easily operated to cut ice from the 
surface of ponds, lakes, etc., for storage, rapidly divid- 
ing it into strips and cakes of the desired size. 


HARNEss Fity Net Cure. — Lyman 
Rosenberger, Harleysville, Pa. This ie a simple device 
for clamping a fly net to a harness, and is made in two 
sections—a keeper or box-like section, open at one end 
and having at the other extremity an inturned clip, and 
a detachable latch section, made of a single piece of 
spring metal. The clip can be conveniently and easily 
applied to hold the net securely in engagement with 
the straps of a harness, 

BREAST STRAP SLIDE. — James A. 
Macrae, Regina, Canada, This slide consists of a 
hollow case having opposite side openings, witha snap 
hook projecting from one side and a keeper rigidly 
secured to the opposite side, The improvement forms a 
simple, durable and efficient device by which the breast 
strap of a harness may be quickly secured to the ring 
of aneck yoke, 

SADDLE Jack. — Eugene E. Bateman, 
Marquez, Texas. A frame is mounted to turn ona 
pivoted arm having transversely extending brackets 
connected together at the top by a beam with which 
clamping plates are adjustably and detachably connect- 
ed, with other novel features, forming a jack which is 
simple and durable in construction, and which can be 
readily adjusted to hold the saddle tree in any desired 
position for the convenience of the workman engaged 
upon it. 

ADJUSTABLE SINGLETREE.—Sosthenes 
Moeschier, Riceville, Va. This invention consists of a 
pair of rods pivoted together and connected by the 
pivotal bolt with the clevis, being attached at their 
outer ends to an adjustable bar, thus forming a single 
tree which may be lengthened or shortened to suit the 
anima) attached to it and the work to be done, 
Truck. — William H. Gobring, Bing- 
hamton, N. Y. This is a hand truck for moving 
freight or baggage, etc., and is designed for use 
ordinarily as a two-wheeled truck, but it is so con- 
structed that, when a heavy or a large load is to be 
carried, another axle and pair of wheels may be swung 
into position, converting the truck into a four-wheeled 
vehicle on which a large jvad may be piled, and having 
a handle by which it may be drawn, 

DINNER PariL.—Robert Dickinson, Sr., 
Millgrove, N. Y. This pail is of sheet metal, and is 
divided into several compartments adapted to hold a 
variety of liquid and solid food, while it is also pro- 
vided with a lamp and appliances whereby the liquid 
and solid food may be simultaneously heated. The 
device also affords a drinking cup and a platter to eat 
from, the whole being arranged in simple, compact, 
and convenient form. 

Hater Pin Exursitror. — Louis D. 
Nessler, New York City. This is a box having an in- 
clined bottom, above which, at different distances, two 
strips of coarse netting are held in horizontal position, 
the prongs of the pins dropping easily through the 
netting, so that the pins may be readily arranged in 
rows one above another in a manner well calculated to 
display them. 

GAME APPARATUS —Albert Cromwell, 
Philadelphia, Pa. The game board provided by this 
invention has a central concave portion and a flange 
around its outer edge, while upon the board are placed 
concentric rows of pins in shallow sockets, A top 
having facets on its sides is used in playing the game, 
the player holding the board with one hand and with 
the other spinning the top, at the same time tilting the 
board to guide the top from a central position out 
through the rows of pins and back ayain. 
Nors.—Copies of any of the above patents will be 
furnished by Mann & Oo., for 25 cents each. 
send name of the patentee, title of inventiun, and date 








casing is also provided with many top and side aper- 
tures, too small to prevent the entrance of insects, and 
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NEW BOOKS AND PUBLICATIONS, 
HANDBUCH DER PHOTOGRAPHIE FUR 


AMATEURE UND TOURISTEN. Von 
G. Pizzighelli, Ll. Edition. Volume 
I. Photographic Apparatus. 485 
ages aud 581 illustrations. 1891. 


alle a. 8.: Wilheim Knapp Pub 
lisher. 

The first volume of this handsomely illustrated hand- 
book for amateurs and tourists treats in an exhaustive 
manner in six chapters, objectives, cameras, selection 
of objectives and cameras, stereoscopic apparatus, 
apparatus for enlarging and reducing, and magvesium 
flash light apparatus, 


Diz PHOTOGRAPHISCHEN OBJECTIVE, 
THRE EIGENSCHAFTEN UND PRv- 
Funa@. By Dr. J. M. Eder, Director 
of the School for Photography aud Re- 
production, ete., in Vienna. 273 pages, 
197 woodcuts and 8 plates, 1891. 
Halle a. 8S: Wilhelm Kuapp Puab- 
lisher. Price $2. 

This publication forms the fourth number of Vol. I. 

of Handbook of Photography by the same author. This 

number contains three plates with fine portraits of Dr. 

Steinheil, Voigtlander and . oseph Petzval. The book 

is divided in 16 chapters, and treats objectives in a very 

systematic and exhaustive manner, sh. wing the author's 
thorough knowledge of the various forms and con- 
struction of lenses. A chapter on the history of camera 
and objectives furnishes very interesting reading for 
the student. 

1. The chapters in their order treat on photographic 
optics, 

2. History of camera and cbhjectives. 

3. The lenslees camera, 

4. The single lens as a photographic objective, 

5. Aplanatic, euryscopic, rectilinear, and similar sym- 
metric aplanatic lenses, 

6. The anti-planatic objectives, 

7. Portrait objectives according to Petzval's system 

8. Anastigmatic and tripiet objectives, 

9. Petzval's orthoscope, Sutton’s water lens, aphere 
lens, pantoscope, periscope, etc. 

10. Combination objectives, 

1l. Mirror objectives, 

12. Mirrors and prisms for inverting pictures, 

13. Diaphragms. 

14. Fastening of the objectives, 

15. Selections and trials of lenses, 

16. Calculating the time for exposure from the na- 
ture of the lens and the subject, 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


(No. 72.) 








OCTOBER NUMBER, 
TABLE OF CONTENTS, 

1, Elegant plate in colors of a colonial residence 
recently erected at Fordham Heights, N.Y. Two 
perspective elevations, floor plane, etc, Cost 
complete $9,000. Messrs. Walgrove & Crails, of 
New York, architects, 

2. Handsome colored plate of a residence at West 
Brooklyn, N. Y. Perspective view, floor plana, 
etc, Cost $3,000. 

3. A very pretty cottage costing %3,600, erected at 
Springfield, Mass, Floor plans, elevationa, etc. 

4. A beautiful modern residence at Bridgeport, Conn., 
erected at a cost of $7,500 complete. Plans and 
perspective elevation. 

5. A subnrban cotiage at Fordham Heights, N. Y. 
Cost complete $6,000. Perspective and floor 
plans. 

6. View of the new Lucas Building, Philadelphia, Pa. 
Mr. Willis G. Hale, architect. 


7. A dwelling at Longwood, Mass, Cust $6,423 com- 
plete. Floor pians, perspective elevation, etc, 

8. A villa recently erected at Rochelle Park, N. Y. 
Cost $7,800 complete. Plans and perspective 

9. Carriage house and stable of excelient design, 
erected at ** Belle Haven,”’ Greenwich, Conn, 
Estimated cost $2,200. Ground plans and per- 
spective view. 

10. A cottage in Rosalie Court, Chicago. Estimated 


cost $3,600. Perspective and two floor plans, 

11. A row of Philadelphia houses ranging in cost from 
$7,500 to $5,800 each. Perspective and plans, 

12. A carriage house at Newark, N. J. Cost $3,300 
complete, Plans and perspective, 

13. View of the Masonic Temple being erected at 
Chicago. A twenty story building. Messrs, 
Burnham & Root, architecte. A magnificent 
structure. 

14. A dwelling at Newark, N. J., recent!y completed at 


a cost of $9,000. Floor plans and perspective. 


15. Half page engraving of a gateway at Newport, R. 1. 


16. Miscellaneous contents: Proportion in architecture, 
—Improved hand circular rip saw, illustrated. 
Improved band reeaw, illnatrated, — Improved 
hot water heater, illustrated.— Porches, windows, 
stairs, - Cook's laminons level tube, ilinstrated,— 


ilinetrated.—The Sykes 
“ Florida * steam and hot 


Fox's barb wire post, 

metallic roofing. —The 

water heaters. 
The Scientific American Architecte and Builders 
Edition is iseued monthly. $2.50a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
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examples of Modern Architectural Construction and 
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The Fullness, Richness, Cheapness, and Convenience 
of thie work have won for it the Laneret CrrcuLaTion 
of any Architectural publication in the world. Sold by 
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Minerals cent for examination should be distinctly 
marked or labeled 


(3447) D. E. 8 


menced to build the 





asks: 1. I have com- 
motor desenbed in Sup- 
of the armature core 


PLEMENT, No. 641, and is the wire 


Moria? A. it ie immaterial whether you use No. 16 
or No, 18 iron wire in the core of yourarmatare. Prob- 
ably you would find No. 18 or @ easier to wind, 2 


Ie ali copper wire magnet? A. Magnet wire is copper 


wire wourd with ove ot two wrappings of cotton or 


silk, A. Will it make any difference if the wire in the 
armature core i¢ in more than one piece? If not, 
must the ende be abatted or fastened together? A, If 
you refer to the armatare core, it will make no difference 


the wire are abutted or fesetened 


ficid magnets copper or 


whether the cores of 


put a nomber of elements together in an air tight box? 
A. The current is dependent upon the size of the plates. 
It would be better to put the elements in separate cells, 
but undoubtedly you could get very good results from a 
number of elements arranged in the form of a pile. 3. 
How many 24 volt 32 candle powder lamps coald I light 
with 3 elements connected in series, the lamps being 
arranged in parallel? A. This battery is not at all 
adapted to ranning electric lamps, in fact it would be 
practically impossible to use it for this parpoee, on ac- 
count of the great resistance of the battery. 4. What 
is the amperage of a single cell of this battery? A. 
Probably from one-fourth to one-eighth of an ampere. 
5. What is the voltage and amperage of a single cel! of 
Daniell battery ? Also, does the size affect the E.M.F.. 
and could I pat the bluestone in the bottom of the ceil 
instead of having a pocket? A. Abont one-third of an 
ampere. The size of a Daniell battery has no effect upor 
the E. M. F. The only effect of putting the biuestone 
in the bottom of the jar around the porous cell would 
be to impede the action of the porouscell 6. IfI hada 
| battery giving 30 volte at 20 amperes, couid I light five 
24 volt lamps arranged in parallel, if each lamp requires 
damperes ? If not, why ? A. If your battery will yield 
a 20 ampere current having an E. M. F. of 30 volts, with 
the 24 volt lamps in circuit, you can undoubtedly ran 
the lamps, bot the resistance of your lamps will cut 
down your current so as to render this imprac- 
ticable. 7. Which is the best way to connect up the 
eight light dynamo-—-eeries or shunt? If series, how 
many pounds of No, 12 wire shonid be wound on each 
leg of field magnet? A. For are lighting, connect up 





{ the 5 light dynamo as a series machine; for incandescent 


lighting it would be better to arrange it as a shunt ma- 
chine, It will require about 17 pounds of No. 12 wire for 
the feld magnet. 8 Would a medical coil made as fol- 
lows be very powerful? If not have you any description 
of how to make one ? A piece of 4% inch iron pipeT in. 
long. On this at each end are fitted two pleces of wood 
linch thick to confine the wire. Then four layers of 
No, 23 cotton-covered magnet wire is put on for the 
primary coil. Then 17 layers of No. 30 cotton-covered 
wire for the secondary, When the winding is finished, 
a brass tube is fitted on the coil, The inside of the iron 
pipe is filled with No. 18 iron wire. I would like to know 
if a current of from 2 to 4 volts were used, whether this 
would make a good coil. Also would you feel the cur- 
rent stronger if a person had hold of handles than from 
simply a bare wire? A. Your proposed induction coil 
would be defective, first on account of using the gas 
pipe as a portion of the core. The core should be 
formed entirely of soft iron wire to insure a rapid mag- 
netization and demagnetization, Your primary wire is 
too fine. You should use two layers of No. 16 instead 
of four layers of No, 23. Two ceils of bichromate bat- 
tery should give you a strong current. Handles are 
more effective, as they give a greater surface for the 
distribation of the current. 9, Whatis the best wire to 
use on an outdoor electric bell line? A, Common 
telegraph or telephone wire will answer if supported 
upon insulators, or you can use office wire or any of 
the various insulated wires in the market. 10, What is 
the price of the Edison dynamo described in Sctzntiric 
American of July 25, 1891? A. For prices we must 
refer you to the Edison General Manafacturing Com- 
pany, Broad Street, N. Y. 11. Is the electric light line 
wire that is used out doors iron orcopper? A. Elec- 
tric light wires are generally made of copper. 


(3449) W. M. writes: 1. I have madea 
Faradic instrument with battery to operate it, and have 
made the connections as I have been instructed from a 
work on indaction coils, that is, I have conrected a 
wire from the pillar carrying the platinum screw to the 
battery, then one end of the primary wire to the pillar 
carrying the spring, then the other end of the primary 
wire to the battery. The battery I use is the bichro- 
mate of potash. The solution I have made as follows, 
according to instractions: Tol pint of water 2 ounces 
of finely powdered bichromate of potash; this I have 
boiled when cold, I added to this 1 ounce of sulphno- 
ric acid when it was cold; the instructions claimed it 
was ready for use. The elements are composed of 1 zinc 














together. 4, Is the wire on the 

iron, covered or bare’ A. It is magnet wire. (See 
anewer to No. 2.) 5. What does a ope horse power 
Shipman engine weigh, and would it be practical to run 
a boggy Are there apy other «ma!! engines made that 
would be better adapted? A. We do not know the 
exact weight of a Shipman one horse power engine, bat 


It might 


we think it mast weigh abont 190 pounds, 

possibiy be adapted to ranning boegies. We do not 

know of any regularly made engines for this purpose, 

bat probably one conid be desicned that would be bet- 
unning carriages. 6. Would the above 


ter adapted to r 


motor be practical t ti power from a dynamo? 


And how should it be arranged?’ A. These motors 
are successfully ceed for ranning dynamose. The 
dynamo is driven by a belt from the fly wheel of the 
engine. 7. How can I make a positive jet black writing | 
ink that will show a# soon as written and not dry fora 


couplefof houre, and that will take e good copy by simply 


rubbing a sheet of dry tissue paper over the writing 


with the fingers’ A. It ls almost impossible to find an 
ink which falfilie all your conditions, bat the following 
from the new “Scientific American Cyclopedia of 
Receipts, Notes end Querice™ (in press) gives a copy | 
without the ase of a pres Nigrosine (eniline biack) | 
C. P. fine, 10 oz.; gincose “ A,” 156 02.; hot water, 194 
pinta; glycerine, 144 on. Dissolve the nigrosine by 


other ingredi- 
If too thick 


triteration in the hot water, then add the 
ents and strain through a piece of silk 


when cold, dilute with water. In preparing this ink, i' 
is imperative that the water should be quite hot antil 
all the dye bas been taken up by the water. 6. If a 


fair question, how are you able to so correctly avewer 
the 1,003 questions asked every month’ A. We employ 
a corpe of writers who are able to anewer many of the 
questions offhand, while other queries require a great 
jeal of revearch, and sometimes intricate calculations 
snd experiments, The “ Setentific American Cyclo- 
edi of Receipts, Notes and Queries,” now in press, is 
designed to meet the wants of those who seek in. 
formation of thie kind It is a digest of notes and 
queries published in the Sciewriric Ammnican, and 
contains over 12,000 valuable receipts 


(3448) W. J. M. asks: 1. What would 
the voltage of e single ce!) of the dry copper-sine bat- 
tery described ip query 2271 on page 123 of the issue of 
Augoact 22. 1891, be, if the blotting paper was 2x3 
inches * A. The E.M.F. of the battery referred to is 
ahpat 1 volt 2 Does the size or thickness of the 
plates affect the strength of the current? Also, is it ne- 
censary t.) pat each clement Ip a separate jar, or coald I 


to 2carbons, I have tried the battery on the machine, 
and for about 15'minutes it kept up a very powerfal and 
steady shock; then it gradually decreased in power till 
at last there was no perceptible shock, Thinking that 
it ought to maintain its power fora longer time than 


| that, I would ask you to be kind enough to tell me 


where the trouble lies? A. Your battery solation is 
too weak, and probably your zincs are not thoroughiy 
amalgamated. Make a solution as follows: Make a 
| satarated solution of bichromate of potash or soda in 
water; to this add one-fifth its bulk of commercial sul- 
phuric acid, It is well also to add asmall percentage 
of sulphate of mercury to keep the zincs amalgamated, 
If the solution boils at the zince, you will need to re- 
move them and amalgamate them by sprinkling on a 
| little mereary ard spreading it around by means of a 
| brush or swab. 2. Give mea receipt for a cheap solu- 
| tion, dip or process for blacking or bluing brass work, 
something that will hold ecod for some length of time. 
A. Lastrous black on brase.—Mix equal parte of copper 
sulphate and sodiam carbonate; these solutions mast 
be hot. Wash the precipitate as it lies on the filter 
paper and dissolve immediately in an excess of am- 
monia. Dilute the solution with water and add a «mail 
quantity of plambago, 20 to 50 grains, depend!ng on the 
amount of solation used, then heat to 100° Fah. The 
brass articles must be thoroughly cleaned and left in 
thie bath until they are black. Wash well in water 
and dry in sawdust. Prepare only as much solution as 
ie wanted for immediate ase. 


(3450) W. D. K. asks how impression 
wax ie made. A. Temper paraffine wax with olive oii 
to salt conditions. Mix a little whiting with it while 
hot.—From “ Scientific American Cyclopedia of Re- 
ceipte, Notes and Queries."" In press. 

(3451) W. P. H. asks: 1. From what 
and how |s oxygen made for commercial , aleo 
hydrogen? A. Oxygen is made by heating a mniutese of 
chlorate of potassium and binoxzide of manganese. By 
Brin's process, which has been introduced in England 
on the large scale, it is made with bariam oxide as a 
base from the alr. See our Scrpiement, No. 623. 2. 
Please refer me to engravings and details of constrnc- 
tion of the calcium light. A. We refer you to manuals 
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on the magic lantern, such as Hepworth’s “ Book of | construction in ScrzNTIFIC AMERICAN SUPPLEMENT, 


the Lantern,” price $2. “ The Magic Lantern, its Con- 
straction and Management," price $1 by mail postpaid, 
An annular burner is described also in “ Experimental 
Science.” 

(8452) B, A. W. asks how insects, 
flowers, etc., and their elements may be preserved so as 
to look as if they were in their natural state. A. Place 
the specimens on a bed of fine dry sand in 2 vessel hav- 
ing sufficient depth to extend above the specimens. 
Carefully sift fine sand over the objects until they are 
completely buried, Set the vessel in a warm dry place, 
and allow it to remain there until the objects are thor- 
oughly dry. Remove the sand carefully, and where 
gloss is no objection, the articles may be dipped in 
melted paraffine which is just warm enough to be 
lum pid, 

(3453) F. J. F. writes : Can you give me 
a receipt or process for biaing over a gun barrel where 
it has been scratched ? A. The barrel should be re- 
polished with the finest flour emery cloth, and evenly 
heated until the blue color is produced, then cooled in 
water, dried, and varnished or oiled. It is a difficult 
job for an amateur, We recommend you to employ a 
gunsmith, 


(3454) E. E. asks: What are the ap- 
proximate composition and the properties of the prin- 
ci; al fire-resisting materials used in furnace corstruc- 
tion? A. Alamina is the fire-resisting element. Fire 
bricks are made of clay, hydrosilicate of alumina, col- 
ored slightly buff by admixture of oxide of iron, 2. 
Woat is the most suitable non-conducting material for 
covering pipes, boilers, ete., to prevent loss of heat ? 
A. Magnesia felting and boiler covering. 


(8455) W. asks: Will whitewood boards 
shrink lengthwise? For example: A counter is made 
of two whitewood boards, tightly matched together, 
and bolted. There is now a crack between them about 
inch wide. Did the boards shrink? A, The soft 
woods shrink slightly endwise in seasoning, 

(3456) J. D. writes : [am making small 
dynamo, described in SupPLemenrt, No. 161, and would 
like to know if 1 could shellac the bore of the field 
magnet also the ovtside of armature (Siemens) to pre- 
vent rusting. Would it detract from the power of the 
dynamo by so doing? A. There is no objection to 
shellacking the’field magnet and armature of your dy- 
namo. 


(3457) W. C. W. asks: Has copper or 
brass ever been hardened and at what time and by what 
nation or nations, and have they by euch hardening 
lost any of their properties or not? By hardening, I 
mean tempering, inthe ordinary sense of the word, as 
steel is tempered. A. Pure copper cannot be hardened 
like steel, The bard copper tools of the ancients were 
made of an alloy of copper and tin. Such tools can be 
made now that will cut stone or wood, The proportion 
is 72 parts copper, 28 parts tin. It must be cast In the 
shape required and ground sharp. It cannot be hard- 
ened by tempering. 

(8458) R. H. 8. asks for directions for 
making ** P. and B, electrical compound for coating 
wood storage battery cella, acid, water, and alkali 
proof, applied with a brush the same as ordinary paint, 
A. We have not the formula for the compound referred 
to. The following has been recommended; Stockholm 
tar 10 parts, rosin 10 parts, gutta percha 30 parts. Coal 
tar pitch answers very well, See next query. 


(3459) R. H. 8. asks (1) how to makea 
varnish for the inside of a wooden battery cell that 
would not be affected by acid or alkali. A. For this 
purpose a mixture of gutta percha, Burgundy pitch 
and ground pumice stone witb a littie boiled linseed oil 
is recommended. Meltitin withahotiron. 2 Please 
reply about the sample of salt sent. A. The white salt 
said to be used for the inner cell or porous cap of a eul- 
phuric acid battery is nitrate of potassium, 


(3460) G. V. asks as to the correctness 
of the statement of the Johnstown flood in A, 8S. Barnes 
& Co.'s brief history of the United States, latest edi- 
tion. This book says that the waters rushed down the 
valley at the rate of 244 miles in one minute, A. This 
rate is somewhat conjectural, and we cannot find s 
really satisfactory basis for an opinion, 


@ (3461) J. F. D. asks whether there are 
any chemicals that will resemble fire after dark. A. 
Try a solution of common phosphorus in olive oil, or 
Balmain’s luminous paint, described in] our Supriz- 
MENTs, and sold by large dealers in paints. 


(3462) N. W. writes: I want to get 
some instructions to repair mercarial barometers. Can 
you put me on track of any work published for that 
business? A. Read “ How to make a Barometer,” in 
Screntiric AMERICAN SUPPLEMENT, No. 309, illus- 
trated. 

(8468) A. U. asks: Will you be kind 
enough to inform me how to prepare barrels in order to 
keep spirits pat in them perfectly white? I have a very 
fine well of water 72 ft. deep, 8 ft. square; the sand 
coming in with the stream of water gives me a great 
deal of trouble. Could you advise me how to overcome 
it? A. The method of preparing barrels for pure spirits 
as practiced by our rectifiers is to steam the barrels by 
placing them bung down over a smal) steam pipe pro- 
jecting into the barrel, Continve thie for an hour or 
more, according to the condition of the barrel. Then 
fill the barrel with clean water in which a half pound 
of eal soda is dissolved. Soak for 2 or 3 hours and 
thoroughly wash out with fresh water.—The only 
remedy for sand coming into your well that can be ap- 
plied easily is to drive several pipes of large size, 
made like the points of drive well pipes, down toa 
lower etratam, leaving their tops below the low water 
surface. This will relieve the pressure that lifte the 
sand and tend to increase the flow of the weil, 


(3464) F. V. Y. writes: Will you please 
pablieh an article in your SctENTIFIC AMERICAN or 
SUPPLEMENT on the construction of a transit strong 
enough to see the rings of Saturn, or if you have puab- 
lished sach, will you please tell me what in, and send 





price? A. You will find interesting details of telescope 


Nos. 581, 582, 583, and eyepieces for telescopes in 
Screntiric AMERICAN SUPPLEMENT, No. 399. 10 cents 
each. You will also find the transit iilustrated and its 
ase defined in “General Astronomy,” by Young, $3 
mailed. 








































































(3465) A. C. O. asks: How can abso- 
lutely pure air be obtained for the purpose of aerating 
milk? How would air be affected by passing it suc- 
cessively through hot and cold tubes and thus exposing 
it to great extremes of temperature? A. Pump the air 
in small streams through a perforated plate, immersed 
in solution of permanganate of potassium, The other 
method you give would answer excellently if the air 
was finally passed through solation of caustic soda. 


(3466) ‘* Argentum Purificatam” asks : 
1. Is there a better way of reclaiming the silver from 
photographic clippings than burning the clippings, 
and reducing the resulting ash to metallic silver, ina 
crucible, using carbonate soda and carbonate potash 
@ to 1) as a flux? A. The method you describe is the 
surest and simplest. 2. How much nitrate silver can be 
produced from 1 oz. pure silver? A. About one and 
one half ounces, 


(3467) H. 8. writes: I have imported 
& glass filter for the household, and would like to-know 
whether its efficiency is thoroughly reliable. A. No 
filter is th hiy reliabi If properly used and 
cleaned, a goed aiter will do good, but cannot be 
depended on in all cases, as many injurious : ont 
ents wil) pass through the finest pores. 


(8468) F. A. F. asks for some ingre- 
dients he could mix with wax to harden it for use, to 
make perfectly firm. A. Try paraffin or lead oleate 
(lead plaster). 

(3469) E. H. K. asks how to water- 
proof boots. The following methods are from the new 
“Scientific American Cyclopedia of Receipts, Notes 
and Queries." A. A coat of gum copal varnish applied 
to the soles of boots and shoes and repeated as it dries 
until the pores are filled and the surface shines, Or try 
the following mixture: 100 oz. best white wax; 6 oz. 
Burgundy pitch; 8 oz. groundnut oil; 5 oz. iron sul- 
phate; 2 oz. essence of thyme. 


(3470) J. S. W. writes: 1. I have 4 oz. 
of No. 36 copper wire, and want to make an induction 
coil, What number wire shall I use for the primary 
coil, and how many layers of wire? A. Use two layers 
of No, 18 wire for your primary coil, 2. How long 
should I make the core, and how large should the heads 
be? * A. Make the core about 3 inches long and 3% inch 
in diameter; the heads might be Lig inches in diameter. 
38. How is carbon made, such as used in batteries? A. 
For directions for making carbons see ScrenTiFiCc 
American, vol. 60, page 307. Also consult “ Experi- 
mental Science.” 4. Why is it that electric conduits 
are not used in New York for the cars? Is it because it 
is against the law or too expensive? A. Electrical con- 
duits are not in use in NewYork City. It seems a difficult 
problem to apply them successfally. 5. How is it that 
an induction coil has as many as 50,000 volts and it 
does not killa man, when a dynamo of 1,000 is enongh 
to killa man? A. Acurrent from an induction coil 
has an exceedingly low amperage or quantity; still we 
do not think it safe to take a shock from a large induc- 
tion coil. 

(8471) G. M. B. asks for a receipt for 
mending porcelain, A. Milk is coagulated with acetic 
acid, and the caseine thus formed is thoroughly washed 
in water and dissolved in a cold saturated solution of 
borax. The clear solution thus formed is superior to 
gum arabic; for porcelain, mix with finely powdered 
quicklime. Apply to the ware immediately. Bind up 
with cord and expose to gentle heat.— From “ Scientific 
American Cyclopedia of Receipts, Notes and Queries," 
(in press.) 

(8472) A. K. B. asks: 1. What chemicals 
are used in taking tintypes, and how to use them? A. 
Collodion, a nitrate of silver bath, sulphate of iron, 
acetic acid and cyanide of potassium. We refer you to 
Estabrook's “* Ferrotyper’s Guide,” price $1. 2. Cana 
camera be constructed for taking tintypes without a 
lens? Can the avertuore be a small pin hole instead? A. 
Yes; but it will take too long. The plate would spoil, 
It must be exposed while wet. You may be able to ob- 
tain sensitized dry ferrotype plates from E. & H. T. 
Anthony & Co., 591 Broadway, New York. But they 
will not give as satisfactory results as by the wet plate 
process. 

(3473) E. H. asks how to take fatty 
stains out of bones. A. Much may be removed by 
soaking in naphtha. As a final bleach, mix 1 part 
bleaching powder, 2 parts washing soda and 16 parts 
boiling water, and soak the bones therein, after it has 
cooled, Wash thoroughly, best with some dilate sul- 
pharic acid, 


(8474) F. G. C. asks: 1. What will take 
peach stains out of white table napkins without injar- 
ing the fabric? A. Try Javelle water or weak solution 
of oxalic acid. Wash out thoronghiy. It is well to 
foilow Javeile water with a weak solution of sulphurons 
acid. 2. What is the specific gravity of erbinm, caesium, 
yttrium, and giucinum? A. Caesium, 1°88; glucinum, 
21. The others are not known. 


(3475) A. C. D. asks for a receipt for 
making a polish for cleaning glass, composed of whit- 
ing, ete., formed into a ball. A. Mix the whiting with 
soft seap, kneaded weil, form into balls and dry in the 
sun. Or make the balls of pure whiting by hydraulic 
pressure. 

(3476) J. C. M. asks: 1. Will a tube of 
hard robber hold mercury for any length of time? A. 
It will hold it for an indefinite period. There is a 
possibility of its contaminating the mercury, but if its 
inner svrface is polished, it will not do so. 2. What 
other materials, besides iron, could be used for the 
purpose? A. Nothing is superior to glass. Platinum 
also will answer, as it only amaigamates under special 
conditions, 


(3477) H. W. asks what natural gas con- 
sists of? If itis of same substance as coal gas, or can coal! 
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gas be used for the same parpose as natural gas? | am 
trying to find oat if I can use coal gas for welding iron 
on a small scale, A. Natural gas contains hydrogen, 
nitrogen, marsh gas and other hydrocarbons, carbon 
monoxide, etc. Coal gas is inferior to it for welding, 
because it contains too high a percentage of carbon. It 
can be used with a hot blast with some succees, Water 
gas made by passing steam through white hot coal is 
superior to either for welding iron. 


(3478) E. D. H. asks ; 1. What is the best 
formula for making dry hop yeast? What is the hest 
mode of drying it ? If dried by heat, about what should 
the temperature be? A. Mix 3% ounces of hops with 
|5 quarts hot water and 334 pounds rye flour, When it 
jas cooled to a lukewarm temperature only add 3¢ pint 
of beer yeast, and allow it to ferment, After standing 
night add 7% pounds of corn or barley meal, knead 
into dough, and roll out to a thick ness of inch. Cut 
this into @mall cakes and dry in a warm room or in the 

urning from time to time. To use,a piece is 
ced in warm water left to stand 12 hours in a warm 

e, when it is ready for use, 2. Is there any cold air 
cess by which it can be dried by evaporation? A. 
icean be dried by being placed in a tight jar in which 
a lamp of quicklime is placed. The yeast must of 
course be in its own proper receptacle, and sot in con- 
tact with the lime, 


(3479) L. 8S. says: We send inclosed two 
rms found ina piece of plash. Woald you kindly 
me what they are and whether they are liable to 
ire goods? The darker worm was found in a sub- 
«tance resembling silk and which adhered pretty firmly 
tothe plush. A. Reply by Prof, C. V. Riley.—One of 
the larvee forwarded had transformed to pupa in transit, 
but the other is still active. It is the larva of a beetle 
of the family Cleride and the genus Corynetis. This 
family of beetles is, as a rale, carnivorous or preda- 
ceous in the early stages, It is therefore probabie that 
the larvee were attracted to the goods by the presence of 
e, the latter probably of some of the com- 
“clothes moths.” I hope to rear the imago and 
should mach like to have other specimens. [If it turns 
out, as seems probable, that this larva will prey upon 
the various clothes moths that so trouble the house- 
keeper, it is well to know the fact, as possibly it may 
be encouraged and utilized to advantage. On the other 
hand.one of the species of the genus, namely, Cor ynetis 
rufipes, is known to be injurious to preserved meat and 
has been found particularly bad in hams. An account 
of its injuries has been published by me in my Sixth 
Report on the Insects of Missouri, page 96. The 
species sent by your correspondent is smaller, yet all 
the species of the genus in the larva state, sofar as 
known, feed on dead rather than live animal matter, 
and the presumption is that in this case the two speci- 
mens had left some such matter and got on the plush 
accidentally, or they may have fed on the exavie of the 
clothes moths. The substance resembling silk may 
have been the cocoon of the clothes moth larve or else 
a cocoon made by the Corynetis larva itself, prepara- 
tory to pupation. 

(3480) W. R. B. asks how to make beef, 
iron and wine. A. Liebig’s extract of beef 44 ounce 
avoirdupois, ammonio-citrate of iron 256 grains, spirits 
of orange % fluid ounce, distilled water 13g fluid ounces, 
sherry wine sufficient to make 16 fluid ounces. Dissolve 
the ammonio citrate of iron in the water, dissolve the 
extract of beef in the sherry wine, add the spirit of 
orange and mix the solutions.—Beef, iron, and wine for 
soda fountains: Beef, iron, and wine 1 ounce, vanilla 
sirvp 3 ounces.—For dispensing: For 2 quarts, concen- 
trated extract of beef, 2 ounces; pyrophosphate iron, 
grain. Dissolve in 4 pint boiling water. Add tincture 
curacoa, 2 ounces ; tincture orange peel, 2 ounces; sir- 
up, 1244 ounces; alcohol, 124 ounces ; solution citrate 
of ammonia, 2 ounces ; sherry wine, 23 ounces, The 
information given above is taken from “The Scientific 
American Cyclopedia of Receipts, Notes and Queries,” 
In press. 


(3481) G. L. B. asks how to wake blu- 
ing for laundry use. A. 1. Dissolve good cotton hlue 
(aniline blue 6 B) in cold water. 2. Dissolve fine Prus- 
sian or Berlin blue with 4% part of oxalic acid in water, 
or use ferrocyanide of potassium (1-12 part) in place of 
oxalic acid. 3. A disinfective laundry blaue.—Mix to- 
gether 16 parts of Prussian blae, 2 parts of carbolic acid, 
1 part of boray, and I partof gum arabic into a stiff 
dough. Roll it ont into balls as large as hazel nuts, 
and coat them with gelatin or gum, to prevent the car- 
bolic acid from escaping. 4. Water 15 parts: dissolve 
in this 144 parts indigo carmine, add 34 part gum arabic. 
From “ The Scientific American Cyclopedia of Receipts, 
Notes and Queries."* In press. 


(3482) K. F. asks: 1. What will cement 
thin ivory pads on nickel-plated steel triangles without 
coloring the ivory or injuring the triangle and that will 
set in 48 hours or less? A. Mastic varnish 1 part, 
isinglass 2 parte. Dissolve the isinglass in as little 
water as possible with a little alcohol, and mix with the 
varnish. The latter is prepared by making a strong 
svlution of gum mastic in alcohol and benzine. 2. 
What is the best book on sarveying, more especially 
with the transit? A. We recommend and can supply 
Johnson's “Theory and Practice of Surveying,” price 
$3.50 by mail, also Gillespie's “ Practical Treatise on 
Surveying,” price $3.50. 3. What isthe best book on 
mining surveying? A. We recommend Brough’s 
“ Mine Surveying,” price $2.50 mailed. 


(3483) H. G. J. asks: What is the ve- 
locity of light and of the electric current ? A. The ve- 
locity of light is 185,420 miles per second, Wheatstone 
gives the velocity of static electricity as 288,000 miles 
per second, which is greater than that of light. Current 
electricity, where it meets with no resistance, has about 
the same velocity as light. The velocity of electricity 
on an iron wire is variously estimated at from 18,400 to 
62,100 miles per second, and on a copper wire 11,780 
miles per second. The natare of the conductor and its 
environment has an influence on the velocity. 


(3484) C. A. W. asks: Which travels 
the faster—light or electricity? Please state also the 
rate of each. A, See reply above. 

(3485) I. E. asks: 1. Is alumina manu- 
factured in the United States anywhere, If so, where 
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and c* whom? A. Address the Pennsylvania Salt 
Company, Philadelphia, It is a dyer’s chemical, 2. 
Could gas be compressed in tank and carried any dis- 
tance and used to drive an Otto gas engine, and would 
the tanks empty themselves through the engine with- 
out any pressure above atmospheric pressure ? A. Yes. 
3. Where could I get a cheap work on the use of gas or 
its manufacture? A. We can supply you with works 
on this subject suchas” A Treatise on the Manufac- 
tare of Illuminating and Heating Gas,” by Burns, price 
$1.50, also Richard's “ Practical Treatise on the Manu- 
facture and Distribution of Coal Gas,” price $12 by 
mail post paid. 


(3486) J. C. writes: 1. In speaking of 
the resistance of fields in a shunt dynamo as being 14 
times that of the armature,do you mean all the wire 
onarmature or only half between the brushes, or as 
some say only a quarter of the armature wire 1s taken 
as the resistance of armature when comparing it with 
fields. A. The resistance of the armature is meant. 
This is one quarter of the resistance of the total length 
of wire on the armature, for the reason that the current 
goes through the two halves of the wire in parallel, thus 
reducing the Jength of the conductor one-half, and at 
the same time doubling its sectional area, thus reducing 
the resistance as above stated. 2. Does the same resist- 
ance do for motor shunt-wound ? Yes, 


(3487) R. N. asks: During an argu- 
ment in this city a few days ago, as to the component 
parts of glass, one party asserted that glass could be 
manufactured from straw. Immediately a bet was 
made that he was mistaken, and the parties to the 
wager agreed to leave ii to the ScrentriFic AMERICAN 
for decision. A. The ashes of straw might be fused 
tato a species of glass, To this extent the assertion is 
true. 


(3488) F. F. writes: Can you tell me of 
a glue or cement, for the purpose of attaching cloth or 
felt to garments, that is absolutely waterproof, and will 
resist 140° Fah. of heat, also dry quickly? What is the 
best method of using same? A. We know of nothing 
better than the sheet gutta percha used by tailors for 
the purpose you mention. It answers to all the quali- 
tres you call for except the heat. It softens under heat. 
In use place & sheet of the percha between the two sur- 
faces of fabric to be joined, and press the same with a 
hot flat fron, The operation is quick and effective, pro- 
vided the heat is maintained long enough to penctrate 
the fabric and melt the percha. 


(8489) E. G. H. asks (1) for some pre- 
parations that will render cane pole fireproof. I refer to 
the * fishing pole * grown in the South. In working the 
material I have considerable waste and propose to make 
pipes, for smoking tobacco in, so want to “ get on to” 
a treatment not expensive, that will admit of using them 
in that way. Would like a cnemical that they conld be 
soaked in, and that would not give off any unpleasant 
odor or taste. A. Soak the cane in a solution of phos- 
phate of soda. 2, A good formula for marking ink to 
be used in laundry for marking clothes, that wil) not re- 
quire to be (the goods) prepared in any way before or 
after marking, but be ready to go into the wash, A. For 
ink formaige in general we refer you to our SUPPLEMENT, 
No, 157. 8. Can you give me an idea of some preparation 
for bleaching,in laundry work, better than chlori:‘e of 
lime? A. For real bleaching we cannot. For laundry 
work in general we refer you to Screntiric AMERICAN, 


bottom of the well. 
have done to increase the supply of water. 


will cause the water to come in more freely. 
of a man in Quincy who wanted to dry up his well; he 
was told to put quicksilver in it; be did so, but it had 
the contrary effect. 


quicksilver will have the desired effect? 1 have built 


I want to know what I ought to 
I have been 
told if i drop into the hole 2 pounds of quicksilver, it 
1 am told 


The water rose in the well, flooded 
his cellar, and he had no relief until he connected with 
the sewer. Can you give me any information if the 


small fish pond, and I want to keep it supplied with 
water from the well, A. We have no confidence in the 
quicksilver yarn. Drill the hole deeper to get more 
water. 


(3494) R. W. 8. asks: 1. If a rifle ball be 





fired perpendicularly into the air, what velocity will it 
have when it retarns to the earth ? 2. If at close range it 
will penetrate 5 inches into a piece of wood, how far will | 
it penetrate the same piece of wood after falling from a 
perpendicular shot? A. The return velocity depends 
upon the initial. The greater difference with the greater 
height that the ball reaches before returning. The 
friction of the air retarding the velocity both ways. We 
cannot give definite figures on account of the uncer- 
tainty of muzzle velocity and height of projection, as 
well as relative densities of bullet and air, An elongated 
and globular ball having different frictional exponents. 
Under all circumstances the return will have a greatly 
lessened penetration. 


(3495) E. P. G. says: Kindly inform me 
through the inquiries columnin your paper what is 
the cheapest way of dressing the surface of a grindstone 
which has worn unevenly, to produce an even and true 
surface again ? It isnot valuable enough to warrant pur- 
chasing a diamond tool, and [ am not in or near a town 
where such a tool is owned, the use of which could be 
hired for this one occasion. A. Nail or fasten a block 
of wood across the frame as close as possible to the 
stone; use a piece of 34 or] inch gas pipe, with the end 
resting on the block, and the edge against the stone; by 
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device, R. > 
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Cho L ee Corton ‘ehoupar. 
Chue lathe, J. N. Sk.nner.. oes , 
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Coal’ conveyer, T. H. Lerb.. ‘ : \ 
ome, Comeseasion, C. A. Se “asset pose ae 
or tea pota, co 1 - = “?. MOT... .05 = 
Collar, J. A. Soriven ieindnantiiansn dies wckhs ceahanaenis 
Collar and hemes, « combined horse, D. uet.. sous 
Combing machines, mechanism for actuating the 
dabbing brushes of, J. Parkin... ceuseccece 
Compressing apparatus, F. - SEE eeenne mapelibiass 460,698 
Concentrator, G. Lang............. tien . #05 
Le OE SE, Acie cashodcontecncensoscoeenan 460,914 
Cooker, J. H. SINRISE «7 <ceadenedavastaens 400.560 
Cop, W. Due bemin... . ae 
Cornice, Rinhth dietninginemmeseandianabiiedbal 718 
Cotton chopper, G. W. Alien. , os 
ae ae, seed, T. P. Townl 068 


e 
a Car coupling. Siar" coupling. 


Trace coup —& 
Crank motion, variable, Kitson 
Cultivator, « n, J. A, Jéveritt 


Cultivator’ tooth, 9. Ww Kraus. 
Curling iron, G. :. ¥ AW. : saewedvan 
Curtain fixture, H. 8 8. Wainwright. encoccensesasoens 
Curtain pole ring, J. A.R 
Cut-out, automatic ey. 
Cutter. See Stalk cutte 
Cutting and punching machines, apating device 
for, F. Rittenhouse. . 460 





. B. Cleveland. . 












rolling the ges pipe back and forth along the face of 
the stone it can be turned off trne. Use no water. 


(3496) P. W. K. asks: Will it make any 
difference which way you jump (while in a car moving 
at the rate of 60 miles per hour), either against or with 
the motion of the train ? By the difference I mean dif- 
ference in distance jumped, measuring from a certain 
epotin the car floor. A, It will make no difference 
which way you jump; the distance jumped wil! be the 
same, as you are moving with the same motion as the 
car. 





TO INVENTORS, 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, %1 Broad- 
way, New York. 
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nh iedlitanhin aideenaihbeutes = 460,695 
me. ag automatic draught reguiacing, Cc, 

i hiintnenhe nent . 460,579 
Dental! engine, A. - Browne i saetciaaan Wen epeuties sili 460,087 
Dental engine teal ‘A } Si ereonss . 40.7% 
Dial, timepiece, M. Bi Martin nen . 0,7 
Die. See Sheet metal y+ die. Sole cutti ing 
Direst-acting engine, H. G. Williams... .- 400,616, 460,617 
_ 8 Or other vessels, aans for, Me 6 re 

sansnansehtiianes saaeeibens ‘ . 460,532 
Dish. washer, Fr. W. Hee pe aon wa . O78 

Display stand, EB. A. Kurth.... . 2, 
soon box, Anisowa & Jenn . 708 
ae and ooo. J. Finek. . 460,820 

ield, I. PRE. cocnssceqsetessoosontee ++ $0, 

bet Ree AD 8 drill. 

Drilling machine, F. H. Richards...... . 40,62 
Eaves troughs, machine for forming. J. Kiein..... 480,584 
Egg holder for testing eggs, Schuster & Link.. 400,591 
i GOPATELOE, J. F. ROMNGOPE «oo 0c ccccccccescccscees W875 
Electric conductor, W. Vogt 606 


er. 
a Jesters, regulating the speed ‘of, Ma. 
Biect He solenoids core for, J. T. Williams : 
Electric switch, C, Wirt 
Electric wire conduit, Ww: Vogier.. 
Electric alarm, H. P. Smith. . 40,88 
Electrode, secondary battery, W. A. Rosenbaum. 400, ye 
Elevator. See Water elevator. 











Elevator controlling device, J. McAdams.......... 400,675 
Elevator gate operating device, A. C. Stewart... 460,608 
Elevator safety device, J. K. Johneon - . 40,874 
Elevator wells, device for qaus gute to, WwW. 
PUMIEITS Konsccnvaccsraceontnecenncresbscce veces 0,786 
End gate, wagon, D. 0. Dunean 1,851 
= See Dental engine. Direct “acting ‘ene 
ne. 
Engincer’s slide rule, W. Cox.... . 400,990 
Engraving machine ¥F. W. Sabei.. .. 40,782 
Engraving machine, vantograpbic, w Some. 400,931 
Eraser and pencil sharpener, combined, ° 
Washburn............ ee 460,608 
Evaporating pan, J. M. ae ee 400,702 
xtractor. See Spike « extractor. 
Weed water heater for steam boilers, J. Baird..... 460,839 
belting machine, C. A. Whipple................<.... 1,805 
Fence machine, wire, J. J. Darden.............. -» 40565 
Fence post, metallic, CF & | Ranmedenpaabtanaeinde 400,578 
Fence stay fastening, wire, 8 i) Pee 16),9o* 
‘irearm, magamne or ee "loading. A. W. Sav- 
age.. nee 460,736 
Fire escape, iy “Qonpheneee 400,647 
Fish tank or aquarium, G. P. A. Guntiier.: 40,810 
Flood gate, T. Emans...... i 400, BU 
Floor set, N. cad 400,79 
Flour bolting machine, J. M. Finch..... 460,915 
Fruit picker, J. H. Woodward.. : . 460,908 
Fruit stoning machine, J. 8. Briggs ssinine Sobeweennnitt 400,7 


Furnace. See Heating furnace 

Furnaces, apparatus for feeding sawdust and 
PWshavings to, Scott & Sheafor... 

Furnaces, bel! and ho 7 pet blast, B. F. ‘Conner. sonaee 
Game apparatus, C. M. -~- 40,717 

















No. 9, vol. 61; SupPLeMENT, No. 577. dame sppant mmcuaatic, ei. oF ‘ona. “ aa a 
8490 = Gas burner, oil *hillips ene ; 
k ¢ , _ eee — he be at For which Letters Patent of the Gas holder, G. T. TRompeon ‘te sce > 
cep itself in motion without exterior aid, and without United States were Granted ases, apparatus for testing mine, T’ baw «.. 400,083 
s y 2. >. 
consuming fuel, might be termed a perpetual motion. “ious gate. Kndgaie. Flood gate 
aa = eebogear October 6, 1891. Gere opening and chasing device, 6. ¥. iti dias 
349 . can coa Glass soaping and polishing mac hine, . Detrue... 466,682 
( 1) M. 8. P. asks: What I t AND EACH BEARING THAT DATE, | Glassware, method of and apparatus for engray- 
tin battery cells with to make them acid proof? ing hollow, A. ‘Tschinkel seule 460,870 
; Glove fastening device, L. A. Douiliet ies 460,911 
Try a coating of coal tar pitch. [See note at end of list about copies of these patents.) | Gold and silver from the ir ore 6, apparatus f for an 
« washing and separating Tanner. . 722 
(3492) E. B. C. asks: 1. Where can I sa sietietiids tat, | Goods forme, “adjustable stand for, Hufle r& poe 
; at night, illum a a 40 
obtam paramidophenol to be used for a developer as Adrestans oo ente ig . ng _ 00.61 | endian ee wat) 
described in your paper of August 29? A. From the/ Alarm. See Electrical oe ease Grain binder knotter, 0 bs Watkins F Dea 4,610 
; ; i Cn ccsccccccccocecscsocscs ’ le rn ssion fo b Ms 
principal dealers in photographic materials in New Saserten, 6. TE. = ~ jatoonecesenssenasaes y Gealp Sevetors, power transmission r, * ono 
York, 2. How much does it cost? A. $8 per ounce, | Axle lubricator, J. A. Searboroagh  iuceabnneniehied ean a8 Grain sampler, J. M. pahiuhs .. $60,608 
, Axle, vehicle, Johnson & Mandt.................... 73 Grain separator, MoGill’ « Kyan awe . 60,601 
3. In what proportions should I use it in develop- Axles, bearing for tL). my Miiier & Griswold Seuss Geeene See oe erat, T. Griffiths -.» 0873 
ing? A. In the proportions given in ScrenrTiFic Bag holder, W.G. a ee eens ee 1, Grooving machine, ‘ sj Thurlow . 400,908 
maki mac ree-cc uar ee nie guarc 
American. 4, Is it poisonous, and if so, what forms -....... *sppcgadarcscgscosenscsansovsosmnoes 4 Hackle for drawing and roving, ail 3. MeGrath. nee 
i J.G. WILE ..... 0. escrreescece 747 | Hammock su rt and canopy holder, F. Weiling . 
‘en eee wer & om & — regents —~ “appare us for oupplying water to wash, J. | Harvester, ‘corn, J. Cc Entre Ein #8 Gh. ccccceseccee 460,855 
Antidote, a strong emetic. 5. Is hydroquinone poison- Jo ROGER... ccccccccccccescccsccscscscesscssencovess | Harvestern, corn, F. J. Stinchcomb.. eee» 400,808 
ous, and if so, what is a good antidote? A. Yes wirk a4 Knopp. ........-..0+++ oe an | Harvesters, finger beam attachment for, H. P. ame 
of : : ‘ rd brace, Critcher eb BD caduhecsconns 72 
Antidote, a strong emetic. 6. What is the formula of | Bed, i bg > oe... adunsnecnaccit hanes H ate hway door ope rating device, R. Halienstein 4 40,65 
: ; \ i ay rake, horse, G arc ee 6 
paramidophenol ? A. The chemical formula is C,H,(N Bell py and at holder, G. G. Campbel!..:; 460,555 I ~Amy See Feed water beater. : 
H,)OH. 7. How much did the Philadelphia cost ? Hove oo, 5S baeeé cesecdsepnnnenbes - eS | : eater, wa - Randel See sien, 460,650 
aye ee ees ll OP xi e e a. 
A. $1,350,000. 8. What is her type ? A. See ScrentiFic i chia on onemneahe, E. L. ic HeConeage oe - S| po Skilton rites ‘c ‘ ct 
v holder, compensating, 8. B. Minnic . Heating furnace, J. N. Hersh ¢ 
AMERICAN, vol, 61, Nos. 6 and 11, for illustrations of pit ho . | Hoel nailing machine, G. Hi. Cogswe _" ane 
her, 9. Is there any good book published exclusively | goat detaching apparatus, automatic, B. A. Cape- ens! Heel seat beating machine, W. Wolfe 40,752 
an navy? And if so. how much | NA@lt ....--c-ececesece ec ceeeneeeeseccnsececweneeseeee B inge. y. Lowe. a A 
on the new American navy? And if so, how much | |, ir. dos Steam boiler. Wash boiler. | Hinge look, T. Corscaden.................-ssessse. 460,078 
does it cost ? A. Consult the back numbers of the Sct- | Roiting devices, fop bc board for, J. A. Segbers...... 460,763 | Hoisting bucket, Souther & Chapyuan.... 460,708 
ENTIFIC AMERICAN. There is no book on the subject. peek oF ¢ or shoe iy 4 Zietz 0,904 | —_ machines, érem shifter for, J. U. El- 1.088 
10. I have a room, size 25 x 30 feet, in which there is 4 | Box. wy Holder. See Bag holder. Bit bolder. Rug boid- 
fireplace that is 6 feet long, and whenever a fire is noe FH nage orn huldes Ticket holder. Sypewsiter copy 
lighted it will always smoke unless a window is opened, | Box lid fastener, holder. 
i oe. See Whiffletree hook. 
and no matter how little the window is opened, the fire aes uistes, E Treast Ho men —e for i Hay ward wo. 
stops smoking. Now, how can I fix it so that [ can prashet fee Vehicle brake. F. Mark....... 460,782 | Hose. B. L. Stowe. .... one pees as 
have the windows all shut,and have the fire not to Bread knife, R. J. Chri Hy drocarbon burner, Ww: F. Otis.... 460,663 
Saas 6. Sanna Om ae prick kiln, ame Indveator. Oooo Ca ‘ash indicator. Switch indica. _ 
from the outside of the honse to the fireplace, having sridge gate, M M. & J. | need wine. @, U, Bare ensee 
the aperture at the grate closed with a register. This rife attach ment, 3: W Beas seece 500 | ings? ah ay plated wire, making, GU. a 
will supply a constant current of air when the room is Meyer secsici a iis Hei tea 400,921 
closed. 11. How much about per night would it cost | Bu le: 5 Paik a assecsesceoos peconmss | Insula ing ma erial, composition fo covers ee 600,705 
to run a@ lime light in a Marcy sciopticon, for say about Oil B_4, Insulation for electric wires, J. R. Markle......... 460,725 
j Cable joveoinn. ITE scsccnectippesevncss anh teee 400,912 | lron. See Curling iron. Sad tron. 
two hours at atime ? A. The cost for gas will beabout | (nS res ‘central station apparatus for, &. i. me See Lifting jack. sail 
2. to use jder” kn caid eubenndntotmastadediecemeckcoveteese 40,7) Jeweler’s drill, L. 4 BRT cxasancess 7 
ORA0, Sur Ene Scenes. me. Weebl & te sae a Guna roll holder register, H. C. Boyer... 460,672 Joint. See Belting joint. Raii joint. 
# lime light, and what good book can I get on the 8n0- | (on laneling machine, H. Albert............ -”, 460,738 | Kiln,” See Brick kiln, 
ject, and how much does it cost? A. It will be safe to cane. Juice Mutsing ic W W. C. Hazlip am Ss | are Wrist mon 
use the lime light if the gases are compressed in iron te, y.3 Bentley. inece--e00ee--- eset * 400,341 | Knob spindle fastener, C.F. Garland. De candbsen 460,780 
cylinders, We refer you to the “ Book of the Lantern,” Gar coupling, J gu asf Har ee... : Sor an wee aS * Babcock .. 
by T. C. Hepworth, which we can send by mail. Price | Gar * Molseed & . 400, Lamp chi eemneye, heating attachment for, ¢ 
$. jem} electri are, Ui. W. Libbey nee a4 
; ectrode, arc, H. W. Libbey......... 
(3493) J. M. L. writes : [ have a well | lamp, « —. are 3, er oaeee pene. yf 
Lam ne re + obert ‘ 
about 105 feet d > When the well digger got down iampe f lobé protector sereneeanes arc, B. J. “Op- 
some 85 feet, the solid rock was struck. Then a hole enlande Pate 
found in either slate or Lathi metal. ©. H. Curtis 400,550 
wan defied 15 -fext, water was Souns 5s either ote Letter box. house door, &. Markeli...02..02.2.02.. 400,733 
soapstone, judging from the appearance of the material level, plumb, Keagle & Folmer . 05 
that stuck to the drill, The water rose within 8 feet of Lirtin inc. A. r Ko bane , W636 
pam Lime, hydraulic, J. iri ensacanbeaen 
the top of the rock. I a . a nen ae Car door lock. Hinge jock. Permu- 
er out faster than it comes though tation 
wan Lock, J. T. Cole.......... . O51 


say that they can hear the water rushing through the 
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Mat. See Picture wat 
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Mechanical movement, Williams & Lash 400,736 
Medi ‘al compound, G. W. White 0.611 
Message recording instrument, A. Storer . Te 
Metal cutting mes hine. W. BR. Hammond DT 
Meter. See Mi npere meter 
Middlings purifier, 1H. W. Stone, Jr 0,731 
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Motor. See Spring motor, Wave power motor. 

Musica! instrument, W lewel 460,088 
Nail) making machine, wire, J. R. Hoskin m7 
Net for horses, fy, & Stryker s,005 
Nut making machine, J. H. Burdick +8 
Nuts, manufacture of, J. H. Burdick sO 54 
Ol! berner, Rh. Winkler oe 
Oiler, loose pulley, ©. 'T. Brandon 40,8 
Ore feeder, Tulloch MTS 
Ore separat r. H. H. Taylor O72 
Padlock, 1. Goldfair 0,606 
Pan. See Evaporating pan 
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Paper fixture, toilet, Grosvenor & Holmes 0,775 
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O. Paige 407% 
Parcel carrier, A. Midgar “iT? 
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with, A. Gajardo 0,719 
Pattern. see Shoe pattern 
Peanuts from the vine, device for picking or 

atripping, J. T. Stewart ‘ 007 
Penet! sharpener, H. J. Miller 400,755 
Pencil sharpener, B. Pickering 400,58 
Permutation lock, J. H. ¢ stile O50 
Photegraphic films, manufacture of, B. J. Ed- 

wards . 400,570 
Photographs, giving a matte surface to albumen- 

ized silver paper, Wriggleeworth & Binns.. . al 
Pioker see Fruit picker 
Picture wat, J. Searvogte 400,83 
Ripe supporting device, Crawford & Young O31 
Pipe wren: b. h Murpt 01 
Pi pea, met hx of and apparatus for onpvecting 

branches ¢ _ P. Bley “773 
Planter and fertilizer distributer, combined, P. 

Montecio Pe ee 
Planter and fertilizer distributer, seed, J. M. 

Crout 40,818 
Planter attachment rn, 8. M. Bowman OT 
Planter, corn, H.C. Lohf OSS 
Platform adjt ustment, J. F. R. Les Per | 
Pliera, ?. Meyer 400.590 
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J 460,326 
a 400,578 
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Printing sarfaces, producing copper or other like, 
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Pursp, dupiex steam, L. F. V olaar: 

Pump valve, steam, Cook & Wi rs 
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Rail joint, R. J. ¢ n 
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Railway driving mechariem, cable, J. Walker. 

Raiiway. electric, |. Robbins 

Railway rail, B. F. Curti« 

Railway splice bars, making, M. W. Thomson 0, 3) 
Railway switches, mechanism for operating and 

cont: olling, J. N. Strong 400,608 
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Shears, C. W. Hansen 460,704, 400,705 
Sheet metal drawing W. Rodge O50 
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w ire, drawing, 8. L. Mershon..............0..-.0e.s 460),7%6 
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Dextrine, é Bauer & Co m0 
Gelatine, C. B. Knox 191 
Lamp ma ‘gas fixtures, snades ‘tor, W. Foerster & 
2,19 
Liniment for sprains, lumbago, lameness, ete., 
Weinberg & Mann ---. 188 


Medica! appliances, hygienic, R. B. Duty ~.. 20,189 
Photographic plates or films, G. Cramer 20,185, 20,186 
Powder for the res ention of odors from perspir- 
ing feet, L. A. Kimberly ®,192 
Remedy for catarrbal affections and other mucous 
diseases, J. H. Sumeser 
Remedy for rheumatism and gouty diathesis, 
Reed & Carnrick 
Shampoo cream, FE. Butct 
Soap, laundry, Detroit Electric Soap Company.... 
Tin plates and roofing tin, W. Gilbertson & Com- 
pany ante aonanne 
Tonic, iniment, cough are. iis, mineral bath, 
and hair restorative, Wolfe Chemical Comonay 2,197 
Toqehes he arope, liniment, and cough sirup, W. 
Dodge week aucccece SEE 
whisky, 1 a Pepper ecuneseseousneces GED 


‘oo 


A printed cepy of the specification and quetes, f 
any tent in the foregot -, or any patent in prin 
Instied since 198, will be ‘farnt hed from this office for 
S cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 31 
Broadway, New York. 
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Single copies, 2 cents. Forty large quarto pages, equa! 
to about two bundred ordinary book pages: forming a 
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adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
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erate cost as well as the more expensive. Drawings in 
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